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men, and for general administration The principle 
lection is the same as is followed in the case of 


efficient 


of the 


it other highly specialized and most body 


of professional men, the corps of 


engineers 





army After their education as line fficers at sea, 
the constructors are given at the famous Massachusetts 
Institu f Technology a post-graduate course in naval 
onstruction, which is the most thorough of any in 
tne vorld 

rthermor ind we cannot too strongly insist that 
the impression that the naval constructor is not a quali 


fied steam engineer is absolutely erroneous) the course 


t the Massachusetts Institute of Technology involves 


o thorough instruction in steam and electrical 


gineering, during which the prospective construc- 


in the 





rs are given a yurse of practical training 
whine shops and laboratories of the institution 
The life work of the naval constructor will be done 
n shore and mainly at the various navy yards; and 
virtue f his long residence at these yards, or as 
pector at the various private shipbuilding yards, he 
ther a ever-increasing and immensely valuable 
kn eds f the operation of these great industrial 
nt I ! romotion and distinction for him lie 
r t ne The is every incentive for him to 
me tno igh! roficient 
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ective naval engineer goes to sea with the expeciation 
( spending practically all of his time afloat and 
itura sympathies, interests, and above all his 
mbitions ill be connected ith sea duty An as 
gnmet! i ashore is merély a break in the 
Ine i is chosen life work If the line officer be an 
nginee ff r, he will enlarge at sea his knowledg 
and operation of ship’s machinery; but 
nee | the greater part of his time is spent afloat 
s opportunities for becoming acquainted with the 
plicated and difficult work of managing such larg 
d ia oncerns as the team machinery shops ot 
irds are, in the nature of things, very lim 
d His ork is to run, not to build, the engines 
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that he will allow the Newberry plan of a single man 


igemel! sufficient time to further demonstrate the 

economy and all-round efficiency: of which it gave, in 
the few months of its onveration, such great promise 

ELECTROLYTIC REMOVAL OF GREASE 

lectrolytic method ¢ removing grease from 

jects been ntroduced ir Germany) 

Grease r ipidly removed from metallic 

ects iploying it as a cathode in a 

it solution of potash or soda ly It was supposed 


hat the metals set free at the cathode trans 


alkali 


formed the fatty matter into soap, but Barth has now 


shown that substances which cannot be saponified, 


such as machine oil, paraffine oil and paraffine, are 


current, and he explains 


bubbles of 


removed very quickly by the 
this fact by mechanical action caused by 


This action 
liquid If 
that the 


which come off at the cathode 


hydrogen 


s produced only when the fatty matter is 


the temperature of the bath is too low so 


grease is consistent, tl removal is very slow and is 
incomplete He operates with a moderately concen 
trated solution of carbonate of potash heated between 
85 and 100 deg. C As the anode he uses sheet iron 


When a iron covered 


with oil or paraffine is dipped into this bath it remains 


or carbon pieces piece of sheet 


covered with oil ten minutes after immersion when 


the current does not flow, but upon sending the current 


all traces of oil disappear in a few minutes 
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‘o permit two steamers to pass from the Wisconsin 


Mississippi River, near Prairie du Chien 
on the Chicago, Burlington, and 


River to the 
Wis 
Quincy 


few weeks ago 


a railway bridge 


Railway was raised by breakdown cranes a 


There is no navigation on the Wi 
River, but the two steamers were sent dow! 
The 


and a 65-foot span was raise. 


consin 


to enter service on another route railway cross¢ 


the river near its mouth 
funnels 


about 6 feet to clear the steamers’ 


ae 


PEBRUAR Iq) TOO 

ENGINEERING. 
George W. Melville, Engineer in Chief of the United 
ites Navy, states that there is every reason to be 


ve that two ships of the navy will be fitted with the 
bine reduction gear which we illustrated on the 
nt page of our last issue. It is proposed to re-engine 
‘Baltimore” with turbines of 12,000 horse-power, 

nd equip one of the new colliers with turbines of 
6.0.00 horse-power, both employing this reduction gear 


The number of persons killed in train accidents dur- 
ing the months of July, August, and September, 1909, 
hown in reports made by the railroad companies 

the Interstate Commerce Commission, was 193, and 

( injured, 3,752 Accidents of other kinds, including 
those sustained by employees while at work and by 
yassengers in getting on or off the cars, etc., bring 
the total number of casualties up to 20,093 (852 killed 


and 19,241 injured) 


The Shoshone dam in Wyoming, which forms the 
leading feature of one of the projects of the Reclama- 
tion Service, has recently been completed. It is built 
of concrete, and measures 328.4 feet from foundation 
to the crest It is 175 feet long at the top and 85 
feet long at the bottom, where its thickness is 108 
feet. The reservoir back of the dam, which has a 
capacity of 456,000 acre feet, will serve to irrigate 
130,000 acres of land, situated about 75 miles east of 
the Yellowstone National Park 


The grand total of canal excavation at Panama for 
the month of December was 2,811,681 cubic yards 
This is 362,366 cubic yards more than the total for 
November, but 1,068,656 cubic yards less than the 
highest record, made in March, 1909. Of the grand 
total, 1,455,611 cubic yards was dry excavation, re- 


moved principally by steam shovels. The dredges re 
moved 1,356,070 cubic yards, in addition to the amount 
pumped into Gatun dam by the suction dredges en 


gaged on that work 


In recognition of the culmination of his life work 

the discovery of the North Pole, the Senate has 
assed a bill making Commander Robert E. Peary a 
rear admiral on the retired list This signal recogni 
tion of the explorer followed closely upon the recent 
cathering, presided over by the Governor of the State 
cf New York, at which Peary received a gift of $10,000, 
hich, by the way, he immediately contributed to the 
proposed American expedition for the discovery of 
the South Pole 


Major Mason M. Patrick of the United States army 
speaking on the subject of the construction of an arti 
ficial island and additional fortifications near the en- 
trance to Chesapeake Bay, drew attention to the fact 
hat the two largest and fastest merchant vessels afloat 
tw-day could each carry 10,000 men with all their mu 
nitions of war, and, if unopposed, could land them on 
cur coast in less than one week; and he also stated 
that more than one foreign power possesses a fleet of 
swift transports which can carry at one time over 


100,000 men 


Secretary Meyer has asked for a large appropriation 
for the enlargement of the government drydocks to 
suit the huge battleships now under construction. He 
aiso asks for the construction of a $2,000,000 drydock 
at Norfolk; for an additional $1,000,000 for increasing 
tie new dock at the New York navy yard to a length 
of 700 feet; for an additional $1,500,000 for increasing 
the Puget Sound dock to a width of 110 feet; and for 
the enlargement of the width of the Pearl Harbor dock, 
Hawaii, to the same width, at an increased cost of 
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The new terminal station of the Pennsylvania Rail- 
road Company at 33rd Street and Seventh Avenue, 
Mianhattan, is so far advanced that it will be prac- 

ily completed by the end of next month. The first 

ce to be put in operation will consist of multiple- 
nit, standard size, electric trains running to Jamaica, 
Long Island, over a four-track road, which will soon 
be increased by the addition of two more tracks. This 
will be followed by the opening of the through express 
ervice to the West, which will be operated by the 
1,000-horse-power electric locomotives illustrated in 
cur issue of December 18th, 1909 


Were Jules Verne with us to-day, he would be greatly 
interested in two instances of rapid travel recorded 
during the past week A traveler from London to 
San Francisco won a wager by covering the distance 
in two hours and thirty-five minutes less than ten 
Cays; the trip being made by the “Mauretania” to New 
York, the 20th Century Limited to Chicago, and the 
Overland Limited to San Francisco. A passenger from 
Lima, Peru,:in making a hurried trip in response to a 
call to London, left Lima the same day by steamer to 
Panama; crossed by the Panama Railroad: made close 
cnnections with a steamer for New York: and caught 
the “Mauretania” for England If the ship makes an 
average passage, the whole trip will have been cov- 
red in 19 days 
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AERONAUTICS. 

The first exclusively aeronautic show to be held in 
America is open at present in Mechanics’ Building at 
Boston. A score of full-sized representative aeroplanes 
of all types, together with a large number of models, 
are on view. Several competitions for models will be 
held, and some of the gliders and motor-driven aero- 
planes may be tried out upon the ice of the lake in 
Franklin Field. This exhibition will give one a good 
idea of the state of aeronautics in the United States 
to-day 

On the 10th instant Wilbur and Orville Wright were 
presented with the Langley medals of the Smithsonian 
Institution by Chief Justice Fuller at Washington. Dr 
Alexander Graham Bell and Senator Henry Cabot 
Wilbur Wright an- 
nounced that as soon as he and his brother get their 
American company under way, they expect to devote 


Lodge made brief addresses 


their time to research work in aviation. The two gold 
medals were designed by J. C. Champlain, a member 
of the French Academy, the reverse being from the 
seal of the institution, which was designed by St. 
Gaudens 

Paulhan has expressed a willingness to fly in the 
vicinity of New York if Curtiss or some other inter 
ested person will have that injunction dissolved which 
now hangs over the heads of aviators using warpable 
planes or hinged wing tips. His brilliant success in 
California leads one to hope that his desire may be 
gratified in the interests of a sport of which the United 
States in general and the East in particular knows 
lamentably little. If Paulhan really gives an exhibi- 
tion in these parts he will do much to stimulate New 
York’s interest in aviation. The Hudson-Fulton flights 
were after all a fiasco, and yet they roused New York 
to an intense pitch of excitement. Paulhan ought to 
do better. 

The first week of February the suit of the Wright 
brothers against Paulhan for an injunction restrain 
ing him from giving exhibitions in his Farman biplane 
was tried before Judge Hand in the United States 
Circuit Court in New York city Judge Hand mani- 
fested great interest in the case, and his decision is 
awaited with interest It is uncertain whether he will 
grant a preliminary injunction, as Judge Hazel did at 
Buffalo last December. In defending the attack of the 
Wrights upon the Bleriot monoplane, Mr. E. R. Newell 
asserted that Prof. S. S. Montgomery's patent, which 
antedates the Wright patent, covers the same system 
of plane warping as the Wrights themselves claim 
and he further says that the machine as built to-day 
does not correspond with the patent. A full report of 
the Wright-Curtiss case and the text of Judge Hazel’s 
decision appears in the current SUPPLEMEN' 

As soon as he had finished flying at Los Angeles, 
Charles K. Hamilton went to San Diego, where he made 
a number of daring flights with his Curtiss biplane 
On January 23d, after starting from the vast plain 
near the Hotel Del Coronado, Hamilton twice flew out 
over the ocean so far that he disappeared from view 
for ten minutes. When he re-appeared he came from 
a different direction. In the first flight he covered about 
10 miles, and in the second one 15. The wind was 
blowing at times as high as 20 miles an hour. After 
circling upward to a height of about 800 feet, Hamilton 
stopped his motor and made a wonderful long straight 
glide to earth. This is probably a record performance, 
certainly the longest glide ever made in America. A 
week later, at Bakersfield, Cal., he made two excellent 
flights under difficult conditions. Starting from a 
half-mile track, he flew about the town and out over the 
desert and adjoining oil fields, finally landing success- 
fully at the starting point. His mastery of the biplane 
seemed complete. 


Subsequent to the Los Angeles aviation meeting, M 
Paulhan made excellent exhibition flights at Sar 
Francisco, Denver, and New Orleans At San Fra 
cisco, on January 24th, he made several flights in a 
strong wind, the last and highest of which, of 12 
minutes duration, was made after sunset. Two days 
later he rose to a height of 1,300 feet in a flight of 
31 minutes’ duration. On February Ist, at Denver, he 
was mobbed by a crowd of 30,000 people eager to see 
him fly. After three prcliminary attempts, he finally 
left the ground and made two circuits of the course 
at Overland Park. The next day he made a 15-mile 
cross-country flight in a driving snow-storm. In start- 
ing, he ran his Farman biplane through snow three 
inches deep, and when- he alighted, the planes and 
struts of the machine were in many places covered with 
snow, while Paulthan himself was suffering from the 
bitter cold Previous to this long flight, he made a 
preliminary’ flight of 8 miles. On February 4th, after 
circling the Park successfully a dozen times, Paulhan 
twice was unsuccessful in starting in the distance at 
his disposal. The first time one of the wheels of his 
machine struck the fence and was knocked off, whik 
the second time the machine crashed into the fen 
and was demolished. Paulhan was unhurt, but several 
spectators were injured 
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SCIENCE. 

The American Museum of Natural History in New 
York city has commissioned William Couper to model 
a statue of Commander Robert E. Peary for the 
Museum. The statue is to be life size and of marbk 

In a bulletin issued by the United States Department 
of Agriculture Mr. Ned Dearborn writes on methods 
of destroying English sparrows. The evidence of the 
destructiveness of the sparrow is overwheiming, for 
which reason some means should be adopted to check 
the spread of the bird. Mr. Dearborn recommends the 
destruction of the nests from two to twelve days 
throughout the breeding season. Thus the number of 
English sparrows could be reduced without resorting to 
shot, poison, or traps. 

The Smithsonian Institution has received a letter 
from ex-President Roosevelt, dated December 15th 
1909, from Nairobi, informing the secretary ef thea 
Institution that his expedition has finished its work 
in British East Africa The collections made in that 





country aggregate 8,463 animals, which ir 
mals large and small, birds, reptiles, and batrachian 

fresh-water and marine fish. Considering the faci that 
probably over 95 per cent of these animals find thei 
duplicates in the natural history museums of this coun 
try and of Europe, ex-President Roosevelt seems to 
have been doing much unnecessary killing 


The Radium Institute of America has been incor 
porated. Its purposes are to study radium and radio 
active substances, rays, and emanations in the inter 
ests of science and humanity, and to maintain a chemi 
cal laboratory, library, meeting room, and offices, and 
to acquire and hold patents and licenses to deal in 
radium and properties pertaining to radium The 
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headquarters of the institute will be located in 
York. The twelve inccrporators are: Dr. Robert Abby 
Dr. Nicholas Murry Butler, Charles F. Chandler, Ber 
gen Davis, William J. Gies, William Hallock, Eliwood 
Hendirck, Hugo Lieber, Dr. Willy Meyer, George B 


) 


Pegram, Hugo Schweitzer, and Edgar F. Smith of the 


University of Pennsylvania. 

An expedition to observe and photograph Halley's 
comet from the Hawaiian Islands is to be sent out by 
the Astronomical and Astrophysical Society of Amet 


ica In view of the possible perturbations arising 
from the close approach of the comet to the earth on 


May Ist and to Venus on May 16th to 18th, meridian 
observations are especially desired during the period 
in which the comet is sufficiently bright for that pur 
pose. The close approach of the comet to the earth 
will afford an unusual opportunity for a study of the 
physical condition of comets. The comet’s close prox 
imity to the sun at the time of maximum brilliancy 
imposes serious limitations upon the Society's pro 
gramme Widely extended co-operation will be re 
quired throughout the whole world if a continuous 
photographic record is to be even remotely realized 

The American Museum of Natural History has been 
presented with a life-size marble statue of Morris K 
Jesup by J. Pierpont Morgan, Henry Fairfield Osborn, 
Cleveland H. Dodge, Charles Lanier, J. Hampden Robb 
Joseph H. Choate, and others. At the unveiling of the 
statue addresses were delivered by Prof. Osborn (who 
succeeded Mr. Jesup as president of the Museum) 
Mayor Gaynor and Joseph H. Choate. 

Commander Robert EB. Peary has contributed $16,000 
to a fund for the equipping of an American expedition 
to the South Pole. The check for the amount of his 
contribution had been handed to him by Gov. Hughes 
on behalf of the people of New York as a testimonial 
of appreciation of his achievement in finding the North 
Pole, and the Metropolitan Opera House was crowded 


with people who had come to take part in what the 

fostering Civic Forum called national testimonial 
to tl 

T “din t itmos 

: chemical 

igh d itute of chemical properties 


it possesses a very curious physical property which was 
discovered by J. Norman Collie. When a sealed glass 


‘ 


tube, containing mercury in an atmosphere of neon 
at low pressure, is shaken it becomes strongly lumi 
nous. Similar effects are obtained when other gases 
are substituted for neon, but the light emitted by 
neon in these conditions is especially bright If the 
shaking is repeated at intervals during two or three 
hours, the intensity of the light diminishes for a time 
and thereafter remains constant The original lumi 
nosity can be restored by passing an electric discharges 


through the tube. If one end of the tube is heated to 
750 deg. F. while the other end is cooled by immer 
sion in liquid and the tube is then allowed to re 
turn to tl ordinary atmospheric temperature, the 
part which has been heated glows much more brightly 
than before The luminosity is also greatly increased 
by substituting a tube of fused quartz for the gla 

ibe G. Claude is endeavoring to utilize this remark 
able property of neon as a source of light, and im 
to have constructed neon lamps of an efficicr qual 


to about 1 watt per candle-power. 
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DID GREAT BRITAIN 


_—.. 


The Scvenviric American for November 20th, 1909 
mitained a description by Mr. William Boerum Wet 
more of the I Ss. 8 Roanol a converted steam 
‘ vhiel e claimes ive been the original 
oO Dreadnoug! rhe date of the con 
jon Roanoke fre he frigate into the 
three-t a I vd 4 St but England the 
birthpla ( f t ntieth century Dreadnought 
8 a I I I o tl Roanoke,” but whicl 
ate from the previous year 1st 
The “oval Sovereign,” as this ship was named, was 
Hullt as a three-decked sailing ship of 3,144 tons and 
0 gur ind in 1860 had been fitted with engines of 
oO hor powe! ihe sides of the “Royal Sovereign” 
after conversion were composed of three feet of solid 
timber trengthened internally with diagonal iron 
! nd x I dist e bel 
ti wit witl in ( 
} ny I is laid l 
ver ti m plating i ! } 
tir ff h and 8&-inel ak ing From the 
ide tl p» the deck loped upward to the outer 
mference of the turrets, which thus appeared like 
reular f s on the apex of a glacis 
rl following description is taken from a contem 
rary ac it in the London Times newspaper: “Step 
ng } Royal Sovereign's’ upper deck, we find 
t he ight tron bulwarks, feet 6 inches in depth 
e th n down itward on hinged stanchions On 
of the deck stand the four turrets and pilot 
unnel casing, hatchways, and ventilating shaft 
The foremost turret, standing five feet above the deck 
hag its top covered by a grating, and is surrounded by 
a handrail, and thus affords a deck promenade for the 
ofheer of th watch or lookout man The single-gur 
rets are 4 feet inches above the deck.’ 
It was claimed at the time that the method of mount 
ing and king the guns in the Royal Sovereign” 


to anything which had then been applied 


American turret ship. In American designs the 


turret rested upon the upper deck, and was thus liable 
to easy disablement but in the English vessel the 
base of the turret was on the lower deck, and the cita 
( was therefore much less likely to be disabled by a 

rm Ar ten thod wad in ti Suited 
being nine feet above the deck, while in the Moya 
Sovereigt only five feet or four feet three inches, as 


tn. &. Ww 


BY 


If one should look at the heavens on any clear moon 
vening, he would see them shining with countless 


number It is a 


iePss ¢ 


light apparently millions in 


that from our earliest education we 


orbs of 
fact have regarded 
the terms “numberless as the 
and “coun vless aa the stars 
ties alfnost infinite; but if by the 


that can be seen 


PROF 
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HAVE THE FIRST 


SOVEREIGN’ 
IVAL A HISLAM 


ROYAI 


BY PERC 


the case might xposed to the enemy’s fire 
Further, the latter ip's turrets could be worked by 
rack and pinion inside the turret, by the same method 
ol de, and by handspikes worked like cap 
n ba as well as by steam 
It will be seen that the “Royal Sovereign” had four 
turrets—one more than the Roanoke”; but she had 
one gun fess, for while the foremost contained two 
runs, the others had only one each All the turrets 
ere mounted on the center line of the ship, and the 
guns were muzzle loaders of 12'. tons, firing a 300- 


pound shot 


The original speed of the “Royal Sovereign” had been 


»25 knots, but after conversion this fell to 11, a 
difference which was fully accounted for by the in- 
eased immersion of three feet Her freeboard re- 





three-lecker “ Royal Sovereign” 


British 
changed to an all-big-gun battleship in 1562. 


WAS THIS THE FIRST “ DREADNOUGHT’*? 


Converted 


ained at seven feet after conversion The cost of 


the work was $699,900 
rhe 


rate 


having been, at any 
‘Dread 


Royal Sovereign,” besides 
modern 


first 


one of the prototypes of the 


nought is interesting as having been the vessel 


in which the turret principles of Capt. Cowper Coles 


were put into practice. The vessel actually built 


in England embodying those principles was the “Cap- 
tain,” an ironclad of 4 
Bay of Biscay 

According to contemporary accounts, the speed of the 


knots 


tons, which capsized in the 


on September 6th, 1870 


Roanoke” was only This is inferior to the 


Royal Sovereign's” speed by 6 knots. The latter 
ssel, again, had four turrets to the ‘“Roanoke’s” 

| f side armor in a 

rolled plate, although up till then most American ships 


a a ae 


COLUMBIA 


O R 


. S. A. MITCHELL, 


have systems around them possibly resembling our 


own solar system, and it is not outside the bounds 


of probability that many of the planets about these 


distant suns may be inhabited by people who live and 


OF 
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“DREADNOUGHT”? 


1862 


had been armored on the inferior laminated system; 
both practically mastless, for the three 
pcles of the “Royal Sovereign” reached only just above 
the top of the funnel. In freeboard there was little 
to between the two, while in the 
placing the turrets the British was 


ships were 


method of 
decidedly 


choose 


ship 
superior. 

Much, America in the de- 
velopment of modern navies, and more especially, per- 
haps, in the introduction of steam navigation ard in 
the correct placing of turrets in modern battleships, | 


therefore, as we owe to 


tnink it must be admitted that Great Britain was the 
first to possess a prototype of the modern ‘“Dread- 
nought.” 

I have been unable to procure a picture of the 
“Royal Sovereign” for reproduction, but the accom- 


panying elevation and plan will convey an idea of the 
appearance of the ship. 

It may be mentioned that Russia launched in 
the “Admiral a three-turreted ironclad of 
2,754 tons, very similar in general design to the ‘“‘Roa- 
noke.” She carried in each turret two 151%4-ton guns; 
but it was seen fit later to alter this to one 11-inch for 
each In view of the diagonal arrange- 
ment adopted in the British “Dreadnought” cruisers 
cf the “Invincible” type, it is interesting also to note 
that Italy led the way with this system of mounting 
with the “Duilio” (1876), Great Britain following with 
the “Inflexible” in 1881, and with four other ships a 
The only American examples of this 
mounting seen in the “Maine” and 
first with 10-inch and the 
with one 12-inch gun in each turret. 

The turrets in the British 
“Dreadnought” prototype in the French “Ad- 
1879. This ship had two 
the center line and on the same level aft, 


1867 


Lazareff,”’ 


(or echelon) 


few years later. 
system of were 


“Texas,” the two second 
arrangement of the 
had a 


launched in 


miral Duperré, 
turrets on 


and a turret on each beam just forward of the fun 
nels. The guns had a freeboard of 27 feet 5 inches, 
giving them a great command of fire Each turret 


contained one gun of 13.5 inches caliber: and if another 
center-line added forw-rd of the 
turrets, it that the arrangement of the 
Dreadnought” is almost reproduced. It is 
often we are confronted with the fact, in 
books and records, that there is 
under the sun.” 


i a . ae 2 


turret be two beam 


will be seen 
exactly 
strange how 
reading old 
“nothing new 


N 


other 


UNIVERSITY 


mous distances we are from them are however very 
small, and the changes of position in the sky so slight 
from year to year that they could not be found with 
out the careful from this 


most measurements. So 





naked eye 
and the 


originated 


yy the 
expres 


sion 





thousands of years 


before the inven 
tion of the tele 
cope), our ideas 


been utterly 
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sands of the seashore, move and think Indeed, this earth of ours, of so point of view the stars are fixed, and the constella- 
synonymous with quanti much importance to us, is a most insignificant speck tions appear the same now as they did to the Chal- 
stars we mean those in the almost limitless universe dean shepherds thousands of years ago. Still the mo- 

tions are there 

none the less. The 

Ee VLeT RED— old astronomy was 


able to 
motions athwart 
the sky, at right 
angles to line 
of vision; the new 
astronomy is able 


measure 





our 











at variance with Pa to supplement this 
the truth. The un “a se by a knowledge of 
aided eye annot ‘ their movements 
see millions of ; toward us or away 
stars as i om Si. from us in the line 
monly supposed . : of sight. The reve- 
ner yet hundreds ¥ lations of this new 
of thousands, for branch of astron- 
at any one time = he omy are revolution- 
we could count » .? ary in their impor- 
only two to three ; tance, and of the 
thousand parate Ss greatest moment to 
stars, and in the ee our ideas of the 
whole heavens ce universe as a 
there are less than sk . . whole. 
six thousand which _ — -—— The _ principles 
—_ > PHOTOGRAPHS OF THE SPECTRUM OF » ORIONIS, JANUARY 5th AND Sth, 1906. underlying the use 
or | A of the modern spece 
mal " ho | per spectrum shows a f 28 miles per second away from the earth, and the lower one of 43 miles per second in the same direction, troscope applied to 
ve ir | the stars are given 
rumibse ur vy, and with greater and greater tele Astronomers by their meridian circles have been in ScrenTIFIc AMERICAN,,December 25th, 1909. There 
com ! nd more stars are brought to our ken able to measure the exact positions of these distant is required for this purpose a powerful telescope, and 
it is « i tl he astronomer of to-day can see so-called “fixed” stars, and have come to the conclu- @ most accurate spectroscope attached, whose tempera- 
and photog “ f hundred million of stars sion that in spite of their names, there is none of ture must be kept absolutely uniform during the two 
Each of thes by own light; the them absolutely fixed in space, i. e., without motions. or three hours that may be consumed while the photo- 
new astronomy tells u inds of these suns The movements of these heavenly bodies at the enor- (Continued on page 170.) 
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CONCRETE CONSTRUCTION ON THE PANAMA CANAL 


HOW THE EIGHT MILLION CUBIC YARDS OF CONCRETE IS HANDLED 


To the untrained eye the work which has hitherto works in the aggregate will probably represent the 
been done on the construction of the Panama Canal largest mass of masonry of any kind whatsoever hith- 


necessarily appears more or less confused and chaotic. erto placed in a single engineering work of magni- 
Although over one-half of the excavation has been com- tude. It is questionable whether an exception would 
pleted, very little if any of the prism of the canal have to be made even in the case of some of the famous 
has been excavated to its finished dimensions, and the masonry aqueducts built in ancient times; and the 


( 


ratun on the Atlantic side of the Isthmus, one at 


Pedro Miguel and two at Miraflores on the Pacifik 


side, and the great spillway in the center of the Gatun 
dam for carrying off the surplus waters. All of the 


ocks will be 110 feet wide by 1,000 feet long, with a 


depth over the sills of 45 feet. The three locks at 























Note the wooden forms in which the walls are molded 


Building concrete side wall—Gatun Spillway. 


outline of the completed work is therefore irregular Pyramids or the Great Wall of China are not to be 
and ragged seriously reckoned in comparison with difficult hy 
Some few months ago, however, the work of putting draulic works of the character of those on the Panama 
in the permanent concrete structures began, and from Canal. In the accompanying series of photographs, 
now on this great work will begin to take on definite which were recently taken on the Isthmus, one is able 
shape and present visual evidence of its massive and for the first time to gain some impression of the 
r massive character of the concrete and reinforced-con- 


permanent characté 
The masonry works will not only be the largest of 

| 1 er built, the locks and spillways being ceeding with gratifying rapidity. 

on a scale of unprecedented proportions, but these The concrete work embraces six huge locks, three at 


crete structures the construction of which is now pro- 


Millions ofjtons of sand areyneeded for the concret« 


Sand cranes and pockets at Balboa. 


Gatun will form a continuous structure which, wit} 
the piers forming the approaches at each end, will 
have a total length of 3,800 feet, the whole work form 
ing one huge monolithic mass of concret« The Pedro 
Miguel lock with its piers will be 1,800 feet, and the 
two locks and piers at Miraflores will have a length 
of 2,800 feet. Into the construction of these locks wil! 


enter about 8,000,000 cubic yards of concrete, and of 
this 900,000 tons will consist of cement rhe spillway 
through the Gatun dam has been cut through a low 
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New 600-foot highway s pension across Culebs Cut 














Huge cantilever crane for placing concrete at Stone for the concrete 
Pedro Miguel locks. The st 


CONCRETE CONSTRUCTION ON THE PANAMA CANAL, 


ght from twenty miles east of the cana! 


me crushers at Balboa. 
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it 1 cents he d ' graph of the comet In Ne ( he Gazette astro eld more methane, though in relatively small quan- i 
" n thu med is now being nomique, Signor Pio Emanuelli ¢ 1 the probabl ie On the other hand, the avidity of the coal for | 
Pa . ns encoul between tl d e comet tail in oxygen ems to be pronounced at the very beginning of 
. \ oO A ( r on May 18th the e exposure of the freshly-mined material; and while 
. et , de of its orbit, whil t e i a number of cases where a certain agree- 
tl i i nt eighteen hours later mer eems to exist between the in-going and the out 
! é or ica io ul nceounts bet el | tail and the earth to going marsh gas, still there are more cases where the 
nd es : ird f cor ike pla i hown 0 necessary that the latter absorption of oxygen is pronounced without any evi 
, ild be ‘ 4} mete! 13,732,277 miles) long dence of marsh gas being present In all cases the 
\ Gatu ib nd a ! nould " wh that it extend OXV: nitrogen ratio shows a positive diminution of 
‘ mpl ( ! t x vard, 400,000 kilometers (2,48 4) the oxygen from the normal ratio of approximately 
nt for thi | to 4 with practically no evidence of marsh gas being 
pnet | unying chart how ipproximately the present It seems fair to conclude, for the present, 


that there is no necessary conne 





























tion, at least of a strictly chemical 
\ nature, between the exudation of 
Ke! marsh gas and the absorption of 
i h oxygen 
! ar Again, the liberation of CH 
I gravity to while very active in the first few 
rb Fron days after removal of the coal from 
i d Cristobal the ground, diminishes in amount 

t \ ntran o the ca quite rapidly till, after the second 
! I I month, there is very little of this 

lock it Ga gas in evidence The activity of 

t u the coal for oxygen, on the con 

b trary, seems to be of longer dura 
tion. Samples collected June Ist, 

! I 1906, were tested in May and June 

I 1908. There is marked absorption 

I nd ig! from Nom of oxygen in the sample after two 
Dic ‘ 10) iles along days’ exposure in the flask to nor 

oast f Color It is taken mal air, while in a second, with 

I clamshell five days’ exposure, a still further 

ket loaded inte steel barges reduction in the oxygen ratio with 

1 iaken to Gatun, where it is un out accompanying evidence, also, it 

uf lat ha should be noted, of marsh gas, was 

! l d rock. T obtained. A marked avidity for 
a fi oxygen was shown after two years 
j k At ¢ I I | from the time of collecting 

nsf d to bars and taker t These facts have a direct bearing 
i Ath Meesl aa ere rhe siniceways, ete. for rapidly emptying and filling the locks are of unusual size. yn the topic of deterioration as sub 
and unloaded to the storage yard WOODEN FORMS FOR GATUN LOCK CONDUITS, stantially defining the, limit as to 
rhe i ] ] rage pile time of that form of alteration 
ha i acity of abou 00,000 cubie yards, whil ipparent path of the comet, according to Mr. Cromme While varying semewhat in different coals, the loss of 

4 cemer ird u modates about 100,000 bart lit epheme! ip to April 5th Nature hydrocarbons for the most part is practically complete 
From these rage building the rock and, and c¢ — ~—> + o> at the end of two months. These facts have a bearing 
nt are delivered through ilves to charging ca The Occluded Gases in Coal, also upon the matter of weathering, and indirectly 
inning und uf These ul which ar é ’rof. S. W. Parr and Mr. Perry Barker of the Uni upon the matter of spontaneous combustion. The ab i 
ull ’ ia il ‘ he I i f Illinois | e made an elaborate tudy of oc sorption of oxygen is undoubtedly closely associated 
mixing machin ited nearer the lock t ind cluded gases in coal, which is published in a bulletin with both of these phenomena The studies upon the 
d ha Af ! nt! 1 by tl niversit y As a result of their weathering processes coincide with these studies in 

te ig mixed du d ir ) I é hat wo active processes are set up gases, namely, that in all probability this low type of 
car and the ca ire run to position unde | wid mmediately upon the liberation of the coal from the oxidation extends over an indefinite length of time 
cableway panning the locks site, and from thes¢ in The first is an exudation of hydrocarbons Moreover, while under normal conditions there is ef 

ibleways the buckets filled with concrete are swung mainly consisting of marsh gas (CH,); the second is fected but a very slight oxidation and loss of fuel 
to position on the lock inder construction in absorption of oxygen There can be little question, values, the conditions are favorable, as, for example 

The general principl ipon which the plant at tl moreover, that the alterations proceed simultaneously for bringing about a very rapid combination with oxy 
locks on the Pacific side is designed are the same as There are present in the gases from all the samples gen upon an increase of temperature 
those employed at Gatur the mechanical detaiis have of fresh drillings, notable quantities of methane, rang- How far this absorption of oxygen is a chemical 
been varied to meet the local conditions ing from 18 per cent to 86 per cent of the various gas reaction, or low combustion resulting in CO, and H.O 

The latest report of the work, namely, that for De olumes. At the same time the oxygen present drops and how far an absorption into the molecular struc 
cember last, shows that during the month the total in a very positive manner, in some cases even reaching ture and composition of coal must be left for study 
work of excavation amounted to 2,618,662 cubic yards the vanishing point. That this transpiration of gases 2--+-Oe-o 
ind that the total canal excavation of all kinds is interdependent and is of the nature of an osmotic Dying Pearls, 
amounted to 2,811,681 cubic yards The material exchange can hardly be affirmed as an explanation of In the Museum of the Louvre in Paris lies a collar 
placed in dams, mainly at the Gatun dam of pearls at the point of death! Its death 
amounted to 340,610 cubic yards, and du - — a Ts bed is a plaque of velvet; and it is the large 
ing the month 57.265 cubic yards of con ; . collar that was part of the personal estate 
crete were built up in place / ANOROWEDA | [oe of Thiers and once belonged to his wife. It 

«—>+-o+-o— et Fad . aa | is simply set and has no artistic value; its 
HALLEY’S COMET. f ’ ra material value, however, is estimated at 

Some interesting measures of Halley's Pe ‘ y ‘ ° $60,000. It consists of 145 pearls in three 
comet. made with the micrometer of the 5 he ¥ ¢ : . i . rows, the total weight of which is 2,097 
Yerkes 46-inch refractor, are published by rename grains, the three largest pearls of the col 
Prof. Barnard in No. 605 of the Astronomi A ec lar weighing 36, 39, and 51 grains respec 
eal Journal With this large telescope the ARIES . PISCES oy tively. This collar must “die’’; every day it 

on wa juite an easy object, and the AN. 7°" U 75 7 sOz * _ loses another degree of its luster, and in 
measures should be good: but, as Prof. Bat : ag 202 * : 4 a2 the course of the present decade it will be 

ard sugg the edges of such a nebulou « 0188) Onn, Tt iucie ee. » oe on come as dingy as a much-worn wreath of 
DOadY ar not easy to set on 105 ‘+ "aa? 0 ——~ nu" i 7 7° 0 roses. } 

The meast xtend o November 30th ’ oH ; : : @ ae ee Why? Because pearls keep their incom- 

% when the estimated magnitude was | ft ho 202 . 7 8 parable sheen only when worn by women : 
about 11.0, and the comet showed a conden i t@ * - re a » and come into habitual contact with the | 
sation of some 7 inches diameter. The diam | CETUS a z J gentle, soft, and warm skin of the wearer 
eter of the w object was 41 inches, and ‘ «iat When, for instance, Queen Augusta died it 
possibly an ill-defined nucleus was seen, but APPARENT PATH OF HALLEY’S COMET FROM JANUARY 5th TO was found that her magnificent strings of 
this feature was very doubtful. From Sep APRIL 5th. pearls were likewise in a persistent decline, 
tember 17th to November 14th the measured and for the reason, indeed, that for many 
diameters educed to miles, ranged from 16,400 to the phenomenon. On the contrary, there seems to be years she had not worn them on her bare neck (which 

> mil mean being 12,800 mil t1i% evidence that the gases operate independently of each fact was explained by her age) but only around the 

ne @ « } diametet other fabric of the neck of her waist. At that time a treat- 

\ D> I 1909, meeting of the Royal Ast: In the case of samples of marsh gas the exudation ment of baths in sea-water was prescribed for them 
non ~ reported in No. 418 of the Obs« \ of CH, seems to have spent itself in those samples by experts; and for several months, under obvious 
tors } Astronomer Royal announced that a ph held in laboratory containers for two years. In no necessary precautions, they were sunk into the sea 

ap! with the Reynolds reflector at Helwan ise is there evidence of further liberation of this and thus recovered their old luster. 
on Aug ! hows the comet’s image; its position even with thorough application of the vacuum. When, for instance, a collar of pearls is taken fron 

vithi 1 n R.A. ane 1.7 min. in declina- An evacuation of the gases from two-year-old samples the neck, where, subject to a temperature of 40 deg 
ileulated from the Cowell- he o marsh gas present. The completion of this C. approximately, it has lain for hours, and is lai 
Cro; hit by the Greenwich observa exudation would seem to be reached after two months upon the marble plate of the dresser, which 1s 
j M t iw a to be con- though it is well to note that by forcing, as with a haps only 20 deg. C. warm, it feels, so to speax 
ratulated hearti t nown pho- vacuum, the two-months-old sample may be made to (Concluded on page 172.) 
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Correspondence. 
MR. RIEDERER’S PROBLEM. 
fo the Editor of the Screntiric AMERICAN: 

Your correspondent who replies to my problem cer- 
tainly has not studied the question very closely. 
There is absolutely no doubt as to the possibility 
of the solution, for taking any single number, it is 
cuite evident that the remaining 14 numbers will 
make 7 pairs, each one of which with the taken num- 
ber forming a different combination of three. What 
one number is capable of doing, every other is, like- 
wise. So that certainly proves that 7 combinations as 
told are possible. The question is, how can this or 
any other similar provdlem be worked out without a 
haphazard shifting till you get the solution? 

Find the system. The problem is all right. 

New York city HerMan S. Rieperer, Ph.D 

- _ me” = 
OBSERVATIONS OF A METEOR IN FLIGHT. 
To the Editor of the Screntiric AMERICAN: 

1 have seen no mention in the newspaper of the 
meteor that fell west of Corrington, North Dakota, on 
January 10th. It was seen for seventy miles south 
of Streeter, North Dakota, and passed over us with 
great speed. It buried itself six feet in the ground 


abeut seventy miles north of Streeter. The heat pro- ‘ 


cuced was so great that for forty-eight hours no one 
could approach it closely, notwithstanding the fact 
that the ground was covered with snow and was 
frozen to a depth of four feet. When the meteor 
passed over our heads from a southwesterly direction 
to northeast, it shone most brilliantly. The noise 
which it produced can be likened only to that of a 
very large cannon ball in flight. The diameter of the 
meteor is 56 inches. It has been taken out and sent 
to Bismarck J. J. Rort 

Streeter, N. D 

—_—-— —<_> 2 
SOME STRANGE ANIMAL INSTINCTS. 
To the Editor of the ScienTIFIC AMERICAN: 

Two items in your science column of January 8th, 
1916, interest me That about the return home of the 
kitten and cat, because there are scientists in your 
own city and elsewhere who have held doggedly that 
the special sense of this wonderful ability to go back 


home is not a special sense, but the result of some 
observation, although the cat may be blind- 

folded. Tl n claim that homing pigeons find 
he iy back by observing “the lie of the country.” 
this instinct is by no means unerring, and is 
eloped to a much greater extent in some individ 


als than in others, there seems no justification of the 
denial to these lower creatures of a faculty of orien 
tation or traversing which man possesses in only a 
small degree There are many instances where the 
return has been made over a route very different from 
that of the outgoing journey, and could not have been 
influenced by the topography, even if it could have 
been observed 

The other instance is that of the magpie which was 
fond of rubbing tobacco and its ashes into its plumage, 
as mentioned by the writer in Kosmos. This is of 
special interest to me, because I had made a similar 
observation on a bluejay—a relative of the magpie 
and had never so far been able to confirm it from 
any other source Fortunately as long ago as 1896 
I recorded it in my little book “The Story of the 
Birds” (Appleton) from which I venture to quote: 

“T saw him (the jay) engaged in the walnut tree 
one day in late summer in a manner that made me 
fear that his bath had not been sufficiently effectual. 
He would pluck off a leaf, lift his wing and rub it into 
his plumage. I saw him do it repeatedly; and since 
walnut trees have a pungent odor and are disagree 
able to insects, | feared that he had some guests that 
he was trying to get rid of. If this theory should be 
correct, here was a case of a bird using perfumes 
(Page 243.) 

It is well known that dogs and other mammals will 


with at least good intentions.” 


rut their bodies into or against something that is 
strikingly odorous, for the sake of the perfume only 
in which they seem to delight, but these two are the 
only instances that I know of where birds are re- 
corded as doing the same. It would be interesting to 
hear from any other instances—if there are any, as 
is likely. JamES Newton BASKETT. 

Mexico, Mo. 

RE-ARMING OUR WARSHIPS. 

To the Editor of the Scientiric AMERICAN: 

In a letter to the Screntiric AMERICAN of September 
5th, 1908, a correspondent, Mr. A. B. Wingfield, sug- 
gested the re-arming of our “Connecticut”’ class of bat- 





tleships with four 12-inch guns in place of the eight 
8-inch that are now carried in the main battery of this 
type. The Editor’s comment at the time was that the 
greater weight of 12-inch gun emplacements on the 
beam would necessitate too costly structural strength- 
enings to justify the change, that the 6-inch armor 
protection would be too light for these emplacements, 
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and that the increase in dead weight would sink the 
already low armor belt eyen lower in the water. A 
previous letter appeared in your issue of August 15th, 
1908, and since then changes of this character have 
been under consideration. 

I know that if the Screnriric AMERICAN takes up 
this matter, its influence will be brought to bear on 
naval men, the object in view, of course, being to 
make dreadnoughts of the “Connecticut” type and 
semi-dreadnoughts of the “Georgia” class. The younger 
officers in the navy whom I have questioned in regard 
to this matter are unanimously in favor of these im- 
provements. 

As armed at present, the “Connecticut” and “Geor- 
gia” classes are not as efficient as a comparatively 
small additional expense could make them; and in 
view of the conceded superiority of the all-big-gun 
type of ship, it seems worth while to consider how it 
would be possible to so reconstruct the above types as 
to make them more formidable against dreadnoughts. 

The pre-eminent function of a battleship is to con- 
cecntrate the greatest efficiency and power possibile in 
a single vessel. The armament of the “Connecticut” 
class consists of four 12-inch, eight 8-inch, 12 7-inch, 
and twenty 3-inch, of which four 12's, four 8's, six 7’s, 
and eight 3’s can fire on broadside. The “Georgia” 
type mounts four 12-inch, eight 8-inch, twelve 6-inch, 
and twelve 3-inch, of which four 12’s, six 8’s, six 6's, 
and six 3’s fire on broadside. Now to convert these 
ships to dreadnoughts it would be necessary to mount 
cone 12-inch gun in place of the two 8's in each of the 
beam turrets, keeping the emplacements as they are. 

As the 7-inch guns are too small for battle ranges 
and too slow for torpedo defense, they could be sub- 
stituted by the 5-inch rapid fires which are now being 
mounted on all our new dreadnoughts. With say 
eighteen of these and a few more 3-pounders in place 
of the present twenty 3-inch guns, the change is com- 
plete and you have a vessel the equal of the “Michi- 
gan” type, which are really powerful dreadnoughts on 
a “Connecticut” displacement. 

In the “Georgia” class the same renovations could 
be made, except that the four superposed 8’s would 
have to be retained and the six additional 5's omitted. 
The “Idaho” and “Mississippi” could be similarly 
treated. Under this arrangement the armament of 
the two classes would now be: “Connecticut”: eight 12- 
inch and eighteen 5-inch, with a broadside fire of six 
12's and nine 5's. “Georgia”: six 12-inch, four 8-inch, 
and twelve 5-inch, with a broadside fire of five 12’s, 
four 8's, and six 5's. Then our two “Idahos,”’ four 
“Georgias,” six “Connecticuts,” two “Michigans,” and 
two “Delawares” would mount 124 12-inch guns in- 
stead of 84 as at present, and would practically be a 
dreadnought fleet. The benefits from these changes 
are as fellows: 

1. A homogeneous broadside, giving greater con 
centration of fire at battle ranges. 

2. A simpler system of spotting and fire control, 
with only one range to get and only one caliber of 
gun (excepting the four “Georgias”) in the main bat 
tery 

3 A greater efficiency of ordnance resulting from 
more uniformity in ammunition and consequent speed 
in handling. 

4 A better organization for and the quicker deliv 
ery of shell. 

5. An opportunity offered to hold former 7-inch gun 
crews in reserve for turret crews. 

6. The elimination of unwieldy and inaccurate mid- 
dle batteries with large crews necessary to their serv- 
ice in exposed positions. 

7. A smaller number of men in action at the same 
time and behind heavier armor (i. e., turrets only) at 
battle ranges. 

8. An increase in the efficiency of torpedo def 
by a gun more practicable in every way than the old 
ealiber, which was ineffective at 3,500 yards and 
guired the same number of men to handle it 

9. The lightening of the armor belt and bringing 
it higher out of the water, where it belongs. 

10. The placing of the entire main battery behind 
turret armor 

Now as to the cost. For one battleship of the “Con- 
necticut” class to be improved as shown above, the ex- 
pense would consist chiefly of the price of four 12-inch 
and eighteen 5-inch rifles, and the remodeling of the 
8-inch turrets and handling rooms. The 5-inch guns 
could occupy positions behind the old 7-inch barbettes, 
on the gun deck, the 3-inch casements (slightly en- 
larged) on the main deck and new mounts for the 
superstructure I do not believe that the structural 
part of the ship would need strengthening in any way 
Moreover, all these discarded eights, sevens, sixes, and 
threes could be mounted on smaller cruisers, where 
they could do the work required of them, and thu 
money on new construction could be saved. 

I think that you will agree with me in saying that 
with these improvements made, our pre-dreadnought 
type will not only possess far greater efficiency than 
they do now, but also that they will be able to stand 
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in the first line of battle with future dreadnoughts 
The real question is this: Is this greater efficiency 
worth its cost? In view of the slight difference in 
the cost of maintaining in commission a “Connecti 
cut” and a “Delaware,” I think it is, and the Scien- 
TIFIC AMERICAN can do a lot toward making these 
paper changes realities. Harotp M. Kennarp 

Brooklyn, N. Y. 

{In publishing this interesting study ef a much 
mooted question, we would point out that it seems to 
be the unanimous opinion of naval men in all navies 
that the re-arming of the older ships does not pay; 
that all appropriations for construction should be put 
into new ships. Such changes as are suggested above 
would involve enormously costly structural work on 
the hulls. There is no room for 12-inch guns in the 
8-inch turrets.—Eb.] 





The New Supplement Catalogue, 

The publishers of the Screnriric American have 
issued a new catalogue of the Scientrivic AMERICAN 
SUPPLEMENT, in which 20,000 articles are listed. Many 
of these articles have been translated from foreign 
publications which are ordinarily inaccessible to Eng- 
lish-speaking readers. Many of them also are papers 
read before the learned scientific societies of the world 
and accessible only in a few large public libraries. 
The articles are ali carefully indexed so that the best 
information on any particular scientific subject may 
be found in a few minutes. The catalogue will be 
sent gratuitously to all who apply for it. 

a So ee 
The Current Supplement, 

The current SuprLeMENT, No. 1781, contains some 
remarkable pictures of the Seven Wonders of the 
World, together with a good article on them. “The 
Practical Utilization of Insect Parasites” is the title 
of an article which will interest the farmer. Another 
iustallment of the Munroe and Hall paper on “Com- 
bustion and Explosion, a Primer on Explosives for 
Coal Miners,” 
are described. Mr. D. A. Arthur contributes an article 


is published. Some new uses of paper 


on Chinese calendars. Since the Chinese have just 
celebrated their new year, this article comes out with 
particular timeliness. H. A. Humphrey's paper on an 
internal-combustion pump is concluded 
Vinci, perhaps the only truly all-around genius of the 


Leonardo da 


world, is the subject of an excellent article by Edward 
P. Buffet. The Wright injunction is summarized and 
illustrated. 

—_-- ee 

Comets Due to Return This Vear,. 

In addition to Halley's, two other comets are due 
to pass through perihelion this year. The first is 
known as Tempel's second periodical comet, discovered 
in 1873 July 3rd at Milan. Its period is about 5% 
years, and it was re-observed in 1878, 1894, 1899, and 
1904, making its perihelion passage, on the last occa- 
sion, in November; it should therefore return this 
coming spring. D’Arrest’s comet, discovered in 1851, 
is the second object, and is due to return during the 
summer of this year. Its period is about 6% vears, 
and it was re-observed at its return in 1857, 1870, i877, 
1890, and 1897, but it escaped observation, being un 
favorably placed, in 1903. 

Mr. Lynn, who gives these particulars in No. 418 of 
the Observatory, also recalls some oi the historic oc- 
currences which have coincided with the returns of 
Halley’s comet 

— ~->-+e-oe- - — 

The Scientific American Fourth Dimension Book, 

The readers of the Screntivic American have hardly 
forgotten the Screntriric AMERICAN’s Prize Competition 


for the best simple explanation of the Fourth Dimen 
sion The pri ‘ : i irded to Lieut.Col 
G i Der i ‘ blished 

f Jul it} and 
t 1 onora! niion 
by the judges, followed in iccessive issues 


It seemed to the judges that of the 245 essays sub 
mitted, a certain number showed more than passing 
merit. Inasmuch as the popular literature on the sub- 
ject is by no means extensive, the publishers decided 
to intrust to Prof. Henry P. Manning of Brown Uni 
versity, one of the judges, the task of selecting some 
of the best contributions This Prof. Manning has 
done. These essays, together with the essays which 
were awarded the prize and honorable mention, are 
uow published in a book which has just been issued 
by Munn & Co., publishers of the Screntivric AMpRICAN 
An elaborate introduction is provided by Prof. Man 
ping, in which he critically and yet simply discusses 
fourth-dimensional geometry and gives an excellent 
The book sells for $1.50 
and can be ordered through any newsdealer or book 


seller 


bibliography on the subject 


a 
The deepest coal seams mined in America lie above 


a depth of 2,200 feet; some of the coal mines in Eng 
land are developing seams at a depth of 100 feet, 
while coal mining is carried on at a depth of about 


1,000 feet in Belgium. 
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he inundation of Paris made many of the streets 
cf that metropolis as navigable as the canals of Venic« 
water was 31 feet 


Pont 


The highest point reached by the 


i inches above the normal at the Royal Not 


neé the hist« lood of 1¢ has Paris been visited 
by uch an inundation On January 29th the waters 
began to fali, and the city for the first time began to 
feel safe ven as it was, the Seine was swollen to 
thirty times its ordinary volume, and the current raced 
to the sea twenty time faster tha usual The banks 
have ’ ‘ 
on either it That vast and wonderft ewel tem 

hich figure o dramaticall in Victor Hugo's “Les 
Miserables ind which has been dwelt upon time and 
time again in every guide book of Paris, and that 


intricat tem of subways which handles the vast 


both played their part in this 
1 


nduits for the flooc 


catastrophe they served as <¢ 
Ei urge i they are they were unable to cope with the 
turbuler wate! Pavements were pressed upward, 
and the water bubbled up into the streets Apprehen 
ion was felt for the safety of the monuments of the 
I‘rench capital, an apprehension which is not yet 
illed It seemed almost certain that their founda- 
tions would be sapped. It speaks well for the work of 
French engineers’ that none of the twenty-four bridges 
that span the Seines as carried away, and that it was 
found necessary to close but eight of them. On the 


ether hand, these bridges undoubtedly helped to dam 


the wate! and to aid in the city’s inundation It 


well for the architects and masons of the 


epeaks 


middie ages that the famous Cathedral of Notre Dame 


The Seine near the mint. 


should have stood in a lake for days and days without 


suffering Many of the historic buildings of 


injury. 


were flooded, but fortunately the art treasures 


seem all to have been preserved with little or no 


When the saturated ground dries out and con- 


that some of the buildings will settle 


injury 
tracts, it may be 
and possibly collapse The Louvre, although flooded 
was still able to serve its function of housing its price- 
less paintings and its statues. The great shops could 
not be opened on account of the water The famous 
I t Francal till zg: its performances, but it 
used candles as it did back in the days of Moliére. 

It was but natural that the Chamber of Deputies 
hould have continued its sessions. An exhibition of 
fright on the part of the legislators would undoubtedly 
have heightened the public terror As it was, the 
nbe vere ferried across the square to the cham- 
ber. The old Latin Quarter and the Champ de Mars, 
the Rue Royale, the Boulevard Haussmann, the Place 
the Champs Elyseés, were swamped. 
Only the 


The station of 


de la Concorde 
Naturally the 
Gare du Nord seems to have escaped 


subways suffered heavily 


St. Lazare seems to have suffered most severely. As 
it was, the suburban traffic was entirely cut off, so that 
Nord served simply to 
give the frightened populace a place of questionable 


the sparing of the Gare du 
refuge. Fortunately the waters rose so gradually that 
the inhabitants of the sewers (the theme of many a 
thrilling French short story) and of the basements 
and sub-cellars of Paris were able to escape. Suburban 
towns lying somewhat lower than the city have suf- 


fered. The breaking of a dyke completely inundated 


Gennevilliers Its community of 10,000 persons was 
driven out by ten feet of water 
from water, but 


Paris may now be considered safe 


the danger from sickness stil! prevails. The stench 
of the 
undoubtedly continue for days. The Paris health 


difficulty in with that 


stagnant water and of the drowned animals 


wi 

authorities will find coping 

situation 
The actual 


Some explain it ge 


the flood has not been fully 


logically by arguing that 


cause of! 
revealed 
the basin of the Seine had become saturated during a 
mild 


evaporation It will 


winter, characterized by heavy rains and little 
be safer before accepting this 
municipal 


theory to await the investigation of the 


engineers. Only when the floods have subsided and a 
careful examination can be made, will the full measure 
accounts of burst- 


point 


of the disaster be ascertained. The 


ing sewers and subways and caving streets 


indubitably to the necessity of reconstructing much of 
the famed 


will probably be 


Parisian sewer and subway systems It 


months before Paris will conduct 
business as it did before the flood. 
flood have been suf- 


February 5th. 


The engineering aspects of the 
ficiently discussed in our editorial of 
For that reason the results of this Parisian inundation 
need not here be dwelt upon again It is clear that 
either the channel of the Seine 
dredging, by the 
inordinately eenstruction of an artificial 
waterway around the city, a which will 
serve the purpose of diverting the surplus of the Seine 
in time of flood and of discharging it below the city. 


must be widened by 
removal of river piers, or by the 
expensive 


waterway 























The condoliers of Paris. 


A cart-ferry in one of the streets. 
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Reclamation of the Friedeburg Peat Bogs. 
The total area of the peat bogs and moors of Ger- 
many is more than 3,000 square miles, of which about 
two-fifths are situated in Hanover and Schleswig-Hol- 


stein. The Prussian government possesses in East 
Friesland nearly 40,000 acres of upland moors, of 
which about 16,000 acres, known as the Anrich, or 


Friedeburg bogs, have for some years been the scene 
of an attempt at reclamation, which is being carried 
on with great skill and energy, though unfortunately 
vith a degree of secrecy which makes it difficult to 
ascertain the exact facts, although the undertaking is 
of the and most general importance. It is 
contemplated not only to reclaim the moors for culti- 
make them the 


greatest 


vation and settlement, but also to 
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on an island in the bog at the intersection of two 
main roads. From this point wires, supported by 
poles, radiate in all directions, supplying light and 


miles around. 
The main canal is bordered by several rows of poles 
and wires, one for the telephone, another for the peat 
digging and agricultural machinery, a third for the 
high-tension alternating-current long-distance 


power to the whole country for many 


service 


Current was to be supplied to the surrounding cities 
in November of this year. The station is equipped 
with two steam turbines of 1,800 horse power each. 


The great plows used for the excavation of the canals 
long been driven by electricity. The peat dug 
each day is compressed by electric presses into 4,000 
blocks, which when dry are used as fuel in the central 


have 


165 
when dried will furnish 11/3 million tons of fuel peat 
This amount of fuel alone would supply the central 
producing five million kilewatt 
ergy for sixty-six years. On each side of each canal 


station, hours of en 
a strip 165 feet wide is to be cleared of peat for culti 


vation and settlement. The peat thus obiained, added 
to that obtained from, the canals, would enable the ca 
pacity of the station for the duration of its 
be tripled. 


An idea of the cost of the electric light and power 


charter to 





source of energy which 
will supply electric cur- 
rent for light and power 
to the surrounding region 
within a radius of thirty 
miles. Electric light, thus 


obtained, is already 
plied to Emden, Wilhelms 
other 


sup- 


haven, and several 


cities and towns, and large 





quantities of ammonia, hy- 
drogen sulphide, and other 
gaseous ‘products are sold 
for use in various indus- 
The district to be 
reclaimed lies between the 


tries 


Ems-Jahde canal on the 
north and the Nordgeorgs- 


fehn canal on the south, 


between which a connect- 


ing canal will be _ con- 
structed. Short canals will 
connect the system with 
the canals of the older 


moor colonies to the west- 


ward. In all, 38 miles of 


new canals will be re- 
quired Their construc- 
tion will necessitate the 


stripping of about 650 
acres of moor, from which 
nearly 
250 million cubic feet of 
peat will be obtained If 


it is estimated that 

















thus furnished may be gained from the contract re 
cently concluded with the town of Baut, in which the 
price of lighting current is fixed at about 10 cents 
and that of power current at 5 cents, per kilowatt 
hour. At these rates a 16-candle carbon incandescent 
lamp or a 40-candle metal 
filament lamp would cost 
about % cent per hour 
and an are lamp from 2 
to 6% cer ] hour, ac 
cordir 
power Thus th Fried 
burg bogs are to be util 


ized as a field for coloni 


zation, as a source of light 
for the surrounding coun 


try within a 


, 


radius of 30 


miles, and as a cheap and 


e 


reliable source of power 
for all the cities and farms 
of East Friesland Al 


though all the hopes which 


have been built on the en 


terprise may not be ful 


filled, it is already certain 
that the reclamation and 
cultivation of bog tand 


has entered 


ipon a new 
and promising stage of de 
velopment in consequence 
of this application of eles 
tricity. It 


ted, however 


must be admit 
that on the 
Friedeburg moor the con 


ditions for reclamation 


are especially favorable 
The land is in general 
level, and it has already 





been superficially dried 





this work were done by 
the old Dutch method, the 
canals would not be fin- 


ished in several decades, during which period the price 
of peat, already low in this district, would con- 
Both of difficulties were 
simultaneously by the adoption of electrical 
which the work of excavation is carried 
on very rapidly and supplies its own fuel. 


very 
tinue to decline. these 
avoided 
methods, by 
In the cen- 
ter of the moor is a boiler plant, which consumes peat 
exclusively. The problem, of course, will be still more 
simplified when a method of producing electricity di- 
rectly from heat is developed. 

The first settlers established on the Friedeburg moor 
will is known as surface cultivation, 
and will at the same time gather peat, which they will 
sell to the 


carry on what 
the charter of which 
As the high moor is thus 
cut down, the method of cultivation will be gradually 
changed to that is employed in the low-lying 
Holland 

All of the energy is supplied from the central power 
station of the Siemens-Schuckert Company, situated 


electrical company, 


runs for seventy-five years. 


which 


moors of 


Scenes from the great Paris flood, 


station. In the gas generators 40,000 cubic feet of fuel 
gas and 30 pounds of ammonium sulphate are obtained 
from 100 pounds of The this 
quantity of fuel gas generates 273 horse-power hours 
of energy, while the sale of the ammonia compounds 
pays a good interest on the capital 


peat. combustion of 


invested. Con- 


tracts for supplying light and power to most of the 
surrounding towns and cities have already been 
signed. The duration of the contract in most cases is 


forty years, while the charter of the Siemens-Schuck- 


ert Company will remain in force seventy-five 
The area assigned for cultivation and settlement com- 
The digging of the canal 


removed 


years. 
prises about 17,000 acres. 
requires the peat to be from a strip about 
150 feet wide, so that the construction of the 38 miles 
of canal will involve the stripping of 650 acres. The 
average depth of the peat is 11% feet Deducting the 
superficial 
tively 
produce about 247 


stratum of 30 inches, which is 
digging of all the canals will 


cubic feet of peat, which 


compara- 
worthless, the 
million 


and smoothed by burning 


The 
moor are already bordered 


roads through the 
with rankly-growing grass. 
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Peary a Hear Admiral, 

Commander Robert E. Peary has been made a rear 
admiral of the highest grade and with maximum pay, 
so far as the Senate can accomplish such recognition 
The bill 
ator Hale was favorably reported from the 
on Naval Affairs promptly 
cussion 

The bill 
mander 


of his services recently introduced by Sen 


Committee 


passed 


and without dis 


authorizes the President to appoint Com 


rear admiral with an extra number 


retired list An 


rear admiral of 


Peary a 
and places him on the amendment 
was adopted giving him the pay of a 
the first grade 

The top notch pay of a rear admiral is $8,000 a year 
and that of the same officer on the retired list three 
feurths of his active 
Peary will receive $6,000 a year for the remainder of 


his life. 


compensation. Thus Admiral 




















The Gare du Quai d’Orsay flooded, 


THE GREAT PARIS FLOOD. 


The submerged Rue de Lyon, 
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Industrial Chimneys and Water Towers of Concrete Blocks 
































mplorme! or ! ire is likely to arise if, from each sueceeding course has a diameter smaller than 
on of 1 : of the iron exceeds that of the one below it, and in this manner, the taper of the 
f i : ration of this condition is espe chimney is obtained As the longest blocks are some 
of 1 ing : n the case of a structure which i three feet in ngth and the distance across the semi 
only ich as a chimney circular opening about six to eight inches, it is possi 
1 in connection with the design of the ble to make a considerable taper in this manner. Fo1 
is that there is need for only three, or at the a taper of iy to 2 per cent, the size of the blocks 
four sizes of blocks for the average chimney of is changed every forty or fifty feet The blocks may, 
of course, be laid with absolutely no taper, and then 
1 B one size, only, of blocks is used. Some chimneys have 
i at ~ been constructed on this plan; but their appearance 
t , } is not so graceful as those having a slight taper. 
y The concrete blocks are usually made at the chim- 
. " ! it Ka P ney site, although they can of course be molded at a 
7 ‘ concrete block factory; and this may be economical in 
\ 7 case there are several chimneys under construction 
in the same district. The proportions for the concrete 
| mixture vary somewhat, but the usual mixture con 
I 1 al nD 4 *s — ‘ aa sists of about five parts gravel, three of sand, and two 
\ tem i EAM shaped race which holds the vertical rod at a fixed of cement Dust of stone is used sometimes, and has 
. of fort its econ pos the | w space, given very good results From an architectural point 
i apid construction R. Mortar f of view, the chimneys constructed with this system 
Tr} it ull othe ir i hey aré Cross section of a portion of a concrete water tower. present a pleasing appearance. Being thinner than 
datior e base, and Section at one end of the joining of two of brick chimneys, they rise more gracefully from thei! 
med of reinf ed concrete the courses, bases, and yet the strength and stability which they 
of a spe lesis I actually possess is at once 
) suggested to the eye by 
} invinge d the appearance of strength 
al which is presented by the 
} , protruding rounded angles 
: " A number of chimneys 
t} ind water towers. have 
been built in Europe after 
this system, and the two 
‘ hotographs presented in 
helgt nd connection with this arti 
placed a cle show a water tower 
block and a combined water 
' tower and chimney The 
Ths ld } iter tower, which is lo 
ougt . . cated in Ueccle, a suburb 
' of Brussel Belgium, will 
be used in connection with 
" the 1910 exposition to be 
~ ld in that city The 
a ower and tank hav a 
le la i height of 145 feet and the 
locks. at latter has a capacit of 
sad 08 280,000 gallons. The stru 
Tr | ir : ture is circular and is 
ding , built entirely of concreté 
the blocks and without mold- 
at ing of any kind excepting 
] ' used in the building 
Hit ’ of the concrete reinforcing 
7 truts surrounding’ the 
i. base of the tank proper 
' } ol The inside of the tank is 
ble built up in practically six 
has d tories, connected by a 
perf i winding stairway These 
™ } lifferent floors are divided 
rb 4 } ir into rooms, which will all 
diagra k I be occupied by engineers, 
‘ n foremen and other work 
ie ' men during the exposition 
; The stairways are placed 
[ 1 \ along the outer walls and 
hollow we = =whicl x the water remains in the 
nda the full neth of center, inclosed by a con- 
the chimney. and of cour crete covering of square 
here will be just as many cross section. 
‘ the hollow pace i ooo 
‘ aur’ ide ) e Oil That Cold Will Not 
himne Throug t ~ . Affect. 
ical holle , It is often difficult to 
placed verti i Concrete-block chimney carrying two Conerete-block water tower for the 1910 International keep machinery properly 
B, varying in diameter a reservoirs of reinforced concrete Exposition at Brussels, Belgium. oiled in cold weather, as 
cording to the height of the oil freezes in the oil 
the ructure At a INDUSTRIAL CHIMNEYS AND WATER TOWERS OF CONCRETE BLOCKS. holes and the cups, and the 
yurse tl rode a ied oil upon the ways of the 
or bound to the courses by U-shaped flat iron yoke 150 fe high and with a taper of one to three per lathe and planer becomes stiff, causing the machines 
} These, ty ir? wired to a small iron rod cent Thi ide possible by the following arrange to work hard. A good oil for winter use is made by 
D which i i een the « horizontally ment The molds by which the blocks are made con mixing graphite with cylinder oil until in a thick or 
und in a gro made for it in the t ft blocks sist of but three cast-iron plates, held together by pasty consistency, and then adding kerosene until it 
The placing f the vertical rods in t ng wooden stop blocks, and three ordinary iron clamps flows freely. This oil will not become stiff at 14 
nd not in ¢t ! t shaft proper, f Different sizes of blocks can be made therefore, by degrees below zero, and is valuable to those operating 
in in rtant advantas ( ystem The reir imply changing the relative positions of the plates machinery outside or in cold shops.—Power. 
r emet | at a l eratu! and nd the wooden stop blocks After the blocks ar - >-+e-> - ie 
' ubjec i ! ff ! vould a molded, they placed in the following manner In his presidential address to the American Street 
from wune¢ ; n if t n tl ! lake, for instar the first row, at the base. Here, and Interurban Railway Association, Mr. Shaw, at 
| ! t naturally, the blocks are of the largest size, and the Denver, said that in round numbers there are 1,250 
fire ‘ I rm of the block the longest. The arms of the blocks street and interurban railway companies in America 
on n this course are placed to the edge of the hook with a total of 25,000 miles of single-track and 75,000 
he block and in tl next course the arms are passenger cars. The passenger carried annually i 


just a little farther into the hooks, and thus 10,000,000, and the gross income $44,000,000 
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THE CONSTRUCTION OF AN IMPROVED SILICON 
DETECTOR. 
BY GEORGE F, WORTS, 

The detector described here is one that can easily 
take the name “Improved,” being a radical departure 
from the coarsely-adjusted detectors generally used 
if properly constructed and connected, it will easily 
pick up wireless messages sent from very distant 
points. The component parts are shown in Fig. 1 

The base of the instrument is fashioned from hard 
rubber, 3 x 2 x % inches; \-inch holes are bored in 
ii one inch from either end. A support for the crystal 
cup is made from annealed brass, 4 inches in length 

inch in width, and 3/16 inch in thickness. It is 
an L shape, as can be seen in Fig. 2 

The crystal cup is turned from brass rod % inch in 
diameter. It is threaded, as seen in Figs. 1 and 2, to 
fit a thumb nut. The crystal is fastened in the cup by 


means of lead. This insures a good contact. The ad 








SECTIONAL VIEW OF THE ASSEMBLED DETECTOR. 


usting mechanism can be made to move a steel hail 
piral, the point of which makes contact on the silicon, 
to the thousandth part of an inch. The phosphor 
bronze strip upon which the spiral contact is fastened 

inches in length, 44 inch in width, of No. 28 B. &S 
gage sheet It is bolted to a cube of brass which in 
urn is fastened by means of a machine screw to the 
ast This screw serves also as a binding post. The 
brass post supporting the adjusting screw is of 3/16 
inch brass of the same stock as the L-shaped post. It 
s 2144 inches in length, *% inch in width, and 3/16 inch 


in thickness. A -inch hole is bored ™% inch from 
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SUPPORTS FOR THE CRYSTAL AND THE ADJUSTING 


DEVICE, 

one end to admit the machine screw that binds it to the 
bras ube Another hole is bored 4 inch from the 
cther end and tapped to fit the adjusting screw. The 
adjusting rew has a large knurled rubber handle for 
iajusting purposes, also a lock nut to be tightened 

her e detector is at its most sensitive point. 

This detector is comparatively easy to construct and 

inexpensive The one undesirable quality in silicon 
detector their ability to get out of adjustment—is 


almost entirely eliminated in this detector, due to the 
f piral instead of the solid contact. 
—— > + 0 ee ~ 
NCREASING THE EFFICIENCY OF WIMSHURST 
ELECTRIC MACHINES. 


J. MURDOCK, 


Ww hurst static electric machine, as is well 
ot two gla ircles revolving on a com- 
0 { tions. Ag usually made, 

I it rs 


1° Toepler-Holtz type, al 
thoug mewhat P : 4 

ougl omewh per ) make, and superior in 
simplicity The latter quality has been without doubt 


one of the chief reasons why it j in general use wher 
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ever the small electric discharge this machine will 
give as commonly made, will answer the purpose. 

In building both kinds of these interesting ma 
chines, it is the practice to varnish the revolving glass 
circles with white shellac dissolved in alcohol. In the 
higher grade machines the best quality of shellac and 
grain alcohol are used for this varnish, but for the toy 
variety wood alcohol and the cheapest grades of shellac 
are used. Some years ago the writer was building 
both Wimshurst and Toepler-Holtz statics, but was un- 
able to obtain a discharge from the Wimshurst type 
that could compare with the other kind, even when 
the glass circles were of the same diameter. 

The development of the machines in both cases had 
extended over a series of years, and it was supposed 
the limit was reached. At this time the Toepler-Holtz 
machines were giving with 26-inch circles, sparks 
(using the Leyden jars) equal to the radius of the 
circles or 13 inches long, thick as the thumb, and when 
discharging detonating like the sound of a rifle 

The Wimshurst machines with an equally large cir 
cle would not give sparks over 4 inches long, and about 
as thick as a knitting needle. Finally, in building a 
lot of six machines it was found some were much bet 
ter than others. Strenuous efforts were made to ascer 
tain what caused the increase in efficiency, but without 
discovering anything different in the construction of 
those that showed the improvement from the others 
In the next lot after this, however, all of the machines 
were capable of giving sparks 6 inches long, although 
the diameter of the glass circles was but 14 inches 
The thickness of the spark had also increased to the 
size of a pipe stem, and this wonderful increase of 
efficiency was attributed to some quality inherent in 
the glass of which the circles were made, but inquiries 
made of the manufacturers of the glass failed to dis- 
close any different methods of making the glass than 
had been followed for many years 

About this time the writer in varnishing some cir- 
cles held one of them up te the light, and was struck 
by its light green appearance, and although giving it 
little attention at the time, gained the impression that 
this change in color might have something to do with 
the increased efficiency still unaccounted for. Shortly 
after this a new lot of machines were built, and every 
one of them had reverted to first principles so far as 
the spark was concerned, it being short, weak, and 
spindling In the effort to find out what had caused 
the reversion, the writer called to mind that just be 
fore varnishing the last lot a new brush had been used 
in a new batch of varnish 

It is customary in making the varnish to dissolve 
the shellac gum in a glass jar with a mouth just large 
enough to get the brush in conveniently, and the brush 
is left in the jar between the construction of the differ 
ent lots of machines. It was found that the old brush 
had been shedding its bristles, and to prevent this it 
had been bound around with some fine copper wire 
The action of the varnish had been to corrode the cop 
per, and the salt had given the varnish the faint 
green color noticed some time before on the glass cir- 
cles, although there had been nothing different in the 
color of the body of varnish in the jar apparent. 

The suspicion dawned on the mind of the writer that 
this had been the cause of the increase of efficiency 
and the lack of it in the last lot of machines. Another 
batch of varnish was accordingly made, and in it was 
put about a quarter of a pound of fine bare copper 
wire. A new brush was procured, and placed in the 
jar, and the varnish allowed to stand in a warm, dark 
room about a week, when it had assumed a light green 
color, and was used to coat the circles of a new ma 
chine 

This machine was found on trial to be even more 
efficient than the best of the others. 

In experimenting with the newly-discovered varnish 
it was found that if it was allowed to become a dar} 
green the voltage of the machine was interfered with 
and while the spark would be thicker i 
jump as far. The best results were obtained when the 


would no 


color was a very light green. The reason for the in- 
creased efficiency was thought to be due to a decrease 
of the resistance of the shellac between the sectors on 
which the equalizing brushes bear 

This varnish was tried on Toepler-Holtz machines 
without their showing any marked increase, perhaps 
due to their being already capable of delivering sparks 
equal to the radius of the glass circles. 

The use of varnish made in this way will be found 
by amateurs and others to add greatly to the capabili 
ties of the Wimshurst machine, and besides the light 
green color on the glass adds to the beauty of the in- 
strument 

Many builders of Wimshurst machines as well as 
those experimentally inclined have trouble in making 
the brass sectors stick to the shellac. As tinfoil soon 
wears through from contact with the equalizer brushes 
thin sheet brass is used by many on the better grades 


of machines to secure durability. Brass sectors can be 
made to stick permanently in the following manner 
In varnishing the cireles, about three coats is gen 


erally applied with a large flat camel’s hair brush 
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Kach coat is allowed to become moderately hard be 
fore applying the next. After the last coat is ap 
plied, and has stood about fifteen minutes, mark the 
locations where the sectors are to go (they should be 
evenly spaced), and after applying some varnish to the 
under side of the sector, press it down inte the soft 
varnish until a slight ring swells up around the margin 
of the sector. After the varnish is hard, an examina 
tion will show the sector dovetailed into the varnish 
from which it will never separate, as it wiil if cemented 


in any other way on account of the expansion and con 


tractions of the brass being so much greater than the 
glass, and causing the sector to become loose 
- ee ——_—_———— 
SILVERING GLASS AT HOME. 
BY A. J, JARMAN, 
A good glass mirror, made with one’s own hand i 


a thing to be proud of Mirrors are now seldom made 


by the tinfoil and mercury process, becau of the 
dangerous character of the work, but pur 
used instead. The silver process is ne the lea 


dangerous to the workman. The formula here given 
is one that has been in use in several looking glass 


and art mirror factories in the city of Londen rhe 


Big: th. 



































APPARATUS REQUIRED FOR SILVERING GLASS. 


chemicals used must be of absolute purity (chemically 
pure) and all operations in preparing the glass must 
be carried out with care and scrupulous cleanliness 
The surface to be silvered must not be pressed upon 
by the fingers or thumbs, they would leave an indelibk 
impression. 


The first thing to be done is to make a gmall table 


out of a piece of slate about *% or \, inch thick, 16 or 
12 inches wide and 18 inches long These measure 
ments are not binding, any piece of slate about the 
above size will do. A wooden trough must be made 
with grooves at the top edges for the slate slab to rest 
in. There must be a space of 2 inches between the 
slate slab to the wooden bottom, as indicated in Fig. 1 
In this space is a coil of pipe arranged as shown in 
Fig. 2. The pipe is of about % inch bore, and through 
it steam is passed to raise the temperature of the 
slate slab to about 120 deg. F., in fact just hot enough 
for the hand to bear. The steam can be supplied from 
an ordinary tea kettle placed near the depositing table 
with a rubber tube connecting the coil to the spout of 
the kettle Uniform heating of the slate slab is essen 
tial. The coil can be easily made of %-inch iron gas 
piping, screwed into U-shaped cast-iron connectors, as 


shown in Fig. 2. The slate slab can be covered with 





black oilcloth and made perfectly level. The following 
stock solutions must be made up and carefully filtered 
through absorbent cotton, ready for uss 

Stock Solution A Nitrate of silver, 3 ounces; di 
tilled water, 10 ounces; strong water ammonia 
ounces. This solution must be stirred well and a 
lowed to stand five or six hours, then add 10 ou! 
more of distilled water and filter 

Stock Solution B Rochell | t il 


Clean the gla plate or plate with very fine rougs 
and water, taking care that no trace of grease whatso 
ever comes into contact with the glass or the cloths or 
chamois leather used for polishing. When cleaned, the 
plate must be flooded all over with the tin solution 
Pour this solution off and wash the plate well with 
distilled water Lay the plate wet side up upon th 


table, with four clean wood wedges at each corner 


Let the glass rest on the wedges, so as to allow a 
slight adjustment, if required, for leveling ri 
ture for silvering is made up as follov 

Distilled water ) nces tocl se} ' B 
drachm by measut t olution A, 1 ounce by meas 
ure. The glass plate being quite level, and still wet 
pour this mixture carefully and slowly upon the cer 
ter It will fi enly all over until it stands about 
one-eighth of an inch deep all ever the plate Any 
tenden to rut o one end must be rectified by t} 
wedges. The plate now being completely cc ' wi 
the silvering mixture must be left to itself fo 
two hour the heat being kept up during 


and when it is found that the whole of th: 
been deposited, the liquid must be pour 


and allowed to run into a ston 


A ssn ia emo 


Sd 


io ee 


| 
| 
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silver it contains If it is desired to 


‘ he thickness of the depo it of ilver, the Op- 


eration must be repeated a oon as the ilvering is 
‘ | ish tl plat vell in a soft stream of run- 
ning water tand it cornerwise to drain and dry 
When di he following protec varnish mu b 
ed i i Fe t ‘ ! a 1 a ‘a 
i % pound i I f \ i 
oa ‘ it 
I l ite lead 
} al aii 
’ if i 
ia i 
uly f i 
4 1 t id il ) 
‘ ale ‘ h a piece if felt, and keep 
iY operator for two reasons 
Fi f oollen fiber can settle upon the 
ndl he heat from the slate slab 
unicated the gla better than from a dry sur 
" i a ind ab 
el il I from the tilted plate 
t ted | running through 
i I I ise the liguid will be 
ntact w he felt This will prove 
fi ‘ ee yecause in time it will become sat 
rated wit ilver, which will realize twenty times its 
first t when sent tot silver refiner, and not only 
iy for a nme felt covering, but increase the size of 
the pocke book at the ame time The quantity of 
pitra of equ d to coat a square foot of glass 
h a moderate coating of silver is 18 grains An 
timate as t t in be made from this amount 


2>-+-o-o —-- - 


SELENIUM CELL WITH CONTACT BY PRESSURE 


’ ¥. & GRIPENBERG 
val method of making a selenium cell con 
in pressing the electrods against a piece of 
ry allized lenium, which decreases its resistance to 
an elect currel vhen submitted to the action of 
light The qualit of lenium can be perfectly con 
trolled, a t needs not come in contact with metal 
hen fluid . whiecl tate it dissolves nearly all 
als (i. e., tl trodes ) This is of importance, 
because mall quantities of other elements sometimes 
ha onsiderable influence on its sensitiveness. More- 
over a piece of selenium, that for some reason has lost 
‘ . ’ | , 

it lo ee The mo important point, however, i 

that ! ontraction or decrease in volume (5 to 
per cen which is inseparable from the process of 


influence whatever upon the 


ontact with the electrodes, as the piece of selenium is 





“Tia 3 
Lia 
SELENIUM CELL WITH CONTACT BY PRESSURE. 


given its definite form after the contraction has taken 
gz currents of short duration do not lead 


© the destruction of the cell, as there is full scope for 


Despite the important facts, this method has not 
been hitherto used, because very thin plates of selen 
jum are nee t ction of light limited to 
an eX nel ! of the exposed surface (cal- 
vlated b Mar I about 1/500,000 inch thick) 
Moreo leniur ratl fragile and being of high 
reeistan heavy pressure must be used in order to 
rea vd ntact 

The author discovered that selenium, when molten 
between a cold and a very het zla plats trongly ad 
here ‘ } latter, after the crystalliza It is 
thr ossible to cover a thin (1/250 inch) flexi gla 
plate vit il exceedingly thin coating of I 
iun i mn ft ! 1000 inch) which has a ! 
poti i irfa that gives very good contact with tl! 
tectrod These consist of gilt stripes on a glas 
pint oy Ther uy from 2350 to 2.500 electrodes 

ry 
‘ da his method are very reliable 
"TT remarkable constance They are of small 
f The following a descrip- 
] 7 
\ ~< 
R 
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Resistance in ordinary dayligh 000 ohms. 

Resistance in strong light 000 ohm 

Maximum intensit f ‘ 0.0018 ampere. 

Fig. 2 gi a dias é ] 

Fig. 3 is al 

Gla i n coating of metal (silver) 

ve befol ised as electrodes for substances 

ensiti f This combination or at least the 
i i are nhew 
- —> + 6 ee ———— 


SOME SCIENTIFIC AMUSEMENTS 
Funnel Ask 


lighted candle, two feet distant 


Candle and the 


person to ex 
lish a from his 
h, by blowing through a common tin funnel with 
Almost invariably, he will 
feat, although h 


candle 


is lips applied to the stem 


to accomplish the could easily 


have blown out the without using the funnel 


the funnel 


Now put your own mouth to the stem o 
and blow out the candle If you have any skill in per- 
forming tricks you can repeat this one many times 


without betraying its secret to the average 


sper tator. 
When you blow into the 


end of a tunnel! our i i ollow 


The secret is this small 


surtace 
of the cone, and not only shuns the axis, but produces 
eddies of such a character that there is actually a 
inward current at the 


You, therefore, hold the 


slight back draft or center of 


the wide mouth of the funnel 





RIGHT AND WRONG WAY OF BLOWING OUT A CANDLE, 


funnel so that some part of its conical surface would, 


xtended, strike the candle flame An inexperienced 
| on naturally dire he axis of the funnel toward 
the candle and consequently fails to extinguish the 
flame If he 
gently the flame will even be drawn toward the funnel 


by the 


stands quite near the candle and blows 
inward current The whirling motion of the 


air may be made visible by using a glass funnel and 
filling it with tobacco smoke. 
Ebullition 


water boils at the temperature of 212 deg. Fahr. But 


Paradores of Everybody knows that 


if an uncorked bottle partly filled with water is set 
in a saucepan containing water in which a good deal 
of salt has been dissolved, and the pan is heated over a 
spirit lamp or otherwise, the water in the bottle will 
begin to boil while the water outside still remains per 
fectly quiet. Yet the water outside must be at least as 
hot as the water inside (212 deg. Fahr.), for the latter 


is heated by the former. Hence we see that water 
which contains salt in solution does not boil at 212 deg. 
Fahr. The same effect is produced by dissolving any 
cther solidesubstance in the water. 
Now, if the bottle is 
J 


corked, the water in the bottle stops boiling, but it will 


taken from the hot brine and 


boil again, even after it has cooled many degrees, if 
cold water is poured on the upper part of the bottle 
The explanation is that the boiling point of water is 
affected by pressure. It is about 212 deg. Fahr. under 
the ordinary pressure of the atmosphere (exactly 212 
deg. when the barometer stands at 30 inches), but if 
the pressure is reduced, water boils at a lower tem- 
When the 


from the fire, 


perature water bottle was corked and 


taken 


steam at atmospheric pressure 


its upper part was filled with 
which had expelled the 
air originally present As the bottle cooled, this steam 
partly condensed and its pressure was diminished, but 
not sufficiently to permit the water to boil, because 
the water cooled also and its gradually diminishing 
little boiling 


point corresponding to the actual pressure. But the 


temperature was always a below the 
application of the cold water caused a rapid conden- 
sation of steam and a sudden lowering of the pressure 

ithout having much cooling effect on the ‘water, which 

equently began to boil 

histillation The same apparatus may be employed 
to illu the process of distillation. The brine in 
a hole is bored in 
hole. To 
bottle is added one-tenth its volume 
placed 
Before 
the water in the pan has reached the boiling point the 
vapor of the more volatile alcohol (mixed with a lit- 


the pan is replaced by fresh water 
the cork and a glass tube is fitted ‘to the 
the water in the 
of alcohol, or less. The bottle and pan ar 


over the lamp, as before, and heated gently. 


FEBRUARY 19, 1910. 


tle water vapor) issues from the end of the glass tub: 
where its presence can be detected by its odor or by 
the application of a lighted match, which will result 
in the production of a tall blue flame. The jet should 
not be lighted until the mixture has been heated long 
enough to expel the air from the bottle, as the ignition 
of a mixture of air and alcohol would produce a vio- 
lent explosion. For this reason the cork, though it 
should be air-tight, should not be inserted too tightly 
With this precaution an explosion will drive out the 
cork, instead of shattering the bottle. 
ment 


This experi- 
and the others performed with this apparatus, 
should not be attempted by children or careless per 
sons 

Hero's Fountain.—lf the jet of flame issuing from 
the tube is extinguished and the tube pushed down 
until it dips into the water, a fine liquid stream will 





MODIFIED FORM OF HERO’S FOUNTAIN. 


be thrown high in the air by the pressure of the 
mixed vapors of alcohol and water in the upper part 

of the bottle+—-Kosmos. 
et 
A SIMPLE EFFECTIVE FILTER. 


The filter here described was first made by the writer 





in 1878, and used originally for filtering gelatine emul 
sions. As a water filter it is both simple and effective 
Procure an ordinary kerosene lamp chimney Fit over 
the end of it two or three thicknesses of washed chees« 
cloth 
part of the neck for about three inches in depth, insert 


Press a tuft of absorbent cotton into the small 





HOME-MADE FILTER. 


the chimney, and place it in a hole cut in a wooden 
shelf as a support. Pour the water in until the filter 
is filled, when it will be observed that any organic mat 
ter, chips of iron rust, etc., will be retained by the 
matter may penetrate the 
The result- 
ant filtered water will be bright, clean, and pure. 
ea 

A paper dealing with “Research on Metallic Filament 

Lamps,” by Mr. F. 


cotton. The fine organic 


cotton for about one inch, but no farther. 


H. Reakes Lavender, was recently 
presented at a meeting of the Birmingham Institution 
of Electrical Engineers. The research was undertaken 
in order to investigate the conditions of working as 
regards voltage, and efficiency and percentage drop 
in candle-power, giving the most economical life in the 
case of metallic filament glow lamps, and to determine 
as far as possible the cost of illumination with this 
The author stated that the useful life 


of a lamp, and the drop in candle-power which it was 


source of light. 


advisable to allow for a given voltage, depended on the 
cost of current and the price of the lamp. The cheaper 
the current, the longer the life, and the greater the 
admissible drop. Taking the current at 5d. per unit 
as an average price, and the lamp run at rated voltage, 
then it paid in the case of the tantalum class of lamp 
to throw it away as soon as the candle-power had fallen 
This result ap- 
peared startling at first, considering the large initial 
cost of the lamp. However, by the time that point 
was reached the lamp had been burning for 1,500 
hours at the best possible efficiency, so that the cost of 
the lamp per candle-power had become small. 


to 3 per cent below its original value. 


FEBRUARY 19, I9QTO. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 
ARTIFICIAL AIGRET AND LIKE ARTI- 
(LE.—M. Vert, New York, N. Y. The aim in 
this case is to provide an artificial ornament, 
aigret, plume, feather, hat and 
military ornament, hair orna- 
ment and the like, and formed from a sheet 
of celluloid or other material, and arranged 
graceful filaments projecting in- 
tegrally from a self-sustaining core. 
BODY-BRACE.—R. F. MacCitemmy, New 
York, N. Y. This invention relates more par- 
ticularly to a shoulder brace, in which there 
are two back sections, each having an arm hole 
therein, lacing or cords connecting the sections 
together, and belt connected to the 
ends of the cords and buckling together in front 
to adjust the back sections in respect to each 
othes. Mr. MacClemmy invented another 
body-brace, and one of its main features resides 
in the construction of the upper ends of the 
stays, so that one of the stays is secured across 
its top and the other is left partially free; so 
that it may overlap the first-named stay, and 
the intermediate portion will be folded to a 
definite and predetermined position. 


such as an 


dress trimming, 


to provide 


sections 


has 


Of Interest to Farmers, 


CONCAVE FOR THRESHING-MACHINES. 

W. L. Hay, Franklin, Tenn. This improve- 
ment is for use for threshers of all kinds. 
It provides a concave having adjustable sec- 
tions so that one of the sections may be 
shifted to disengage the teeth without dis- 
turbing the relative position of the teeth im- 
mediately adjacent. Simple means are pro- 
vided for effecting the adjustment. 

HARROW.—A. M. Hauck, Seattle, Wash. 


This invention harrows provided 
with wheels for cutting or pulverizing the soil 


relates to 


or clods. ‘lhe invention provides means where 
by the shafts upon which the wheels are 
mounted may be moved toward and from one 
another, in order to vary the degree of fine- 


ness with which the earth is pulverized. 


Of General Interest. 
BATTLESHIP ARMOR.—E. P. Watson, 8Sr., 
Bentonville, Ark. The armor is such as carried 


by battleships, protected and other 
Merchant ships can be constructed 


cruisers, 


warships 


near the water-line in accordance with the 
present improvement, but the shell-resisting 
parts of the armor may be omitted during 
peace, but applied to the ships so as to trans- 


form them into armored ships of war, 


PROCESS OF WIRING BOTTLES.—O. 
Torr, Blaagaadsgade i6a, Copenhagen, Den- 
mark The invention is especially adapted to 
prevent the twisted sharp edges of wire from 
sticking out and thereby constituting a com- 
mon source of danger from cuts and wounds 
to those who later on have to handle the bot 
tles. The process can be carried out by hand 


or with a pair of pliers. 

LIQUID-COOLER.—F. 
N. Y. An object of the inventor is to 
vide a cooler in which ice or other refriger 
ating in a vacuum and 


York, 


pro 


Russeitit, New 


substance is contained 





| 


| 


is surrounded by vacuum chambers, to min 
imize the melting of the refrigerating sub 
stance, owing to the transmission chamber, | 
and which has means for conducting the fluid 
to be cooled, through the refrigerating cham- 
ber. 


IRRIGATING-DITCHES.—T. 
Wyo. This invention is an 


SCREEN FOR 
A. Powers, Slack, 


be thwarted, since the combination would not 
answer after the disk was returned to its first 
position. 





Machines and Mechanical Devices, 

AUTOMATIC ADJUSTABLE RBEEL.—C. BH. 
Coon, Saugerties, N. Y. The aim of the in- 
ventor is to produce a reel in which the virtual 
diameter remains sufficiently constant. In other 


words, the diameter of the reel reduces itself 
automatically as the web of the material 
wraps upon it. In this way the length of 


material wrapped upon the reel in one revolu- 
tion remains constant, and when the material 
on the full reel is cut, the sheets will all have 
the same length. 
COUNTERBALANCE FOR WATER-PUMPS. 
-W. Korerne, Jr., Brinkman Ridge, Wis. The 
purpose of this invention is to provide a con- 


struction for a counterbalance that is an at- 
tachment for a water pump, which will bal- 
ance the weight of the pump rod and the 
bucket on it, and of water lifted by the rod 
and bucket on it, and of water lifted by the 


rod and bucket, thus reducing labor in operat 

ing a pump having the improvement 
STEAM RENDERING-TANK AND 
4°, H. StapLer, New York, N. Y. The objects 


PRESS 


here are, first, to provide a tank for cooking 
materials out of which grease, oils, ete., are 
rendered, under steam pressure; second, to 


draw off the grease, oils, etc., after the mater 
ials have cooked; third, to drain the 
water and remaining grease from the materials 
left in the tank; fourth, to press the materials 
for the removal of any still remaining oil, 
grease, water, 


been 


ete, 
Prime Movers and Their Accessories, 
ROTARY ENGINE.—W. G. 
dianola, Neb. The device 
speaking, of a rotor having a vane fixed there- 
on, a fulcrum valve, means for letting a motive 


Sueprarp, In- 


consists, generally 


fluid in between said fulcrum valve and said 
vane on either side thereof, and means for 
exhausting the motive fluid from between the 


fulcrum valve and the vane. 

INTERNAL - COMBUSTION 
ReavueuH, Oak Cliff, Texas. The 
sdes in a peculiar arrangement of a plurality 
of cylinders in conjunction with a single main 
or engine shaft, with which shaft one or all 
of the cylinders may be connected independ 
ently and at will, thus the main 
shaft to be driven from the operation of a 
single cylinder while the other cylinder or 
cylinders, with all of their immediately allied 
parts, remain absolutely inactive. 


ENGINE. F. 
invention re- 


enabling 


Railways and Their Accessories, 
RAILROADTIE.—J. 8. 
Neb. Mr. Miller’s invention 
pose the provison of a concrete tie on 
the rails may be supported, the tie being so 
constructed that it is reinforced by the means 
provided for securing the rails. Also the pro- 
vision of means in with the rein- 
forcing members for spacing the ties apart at 

a predetermined distance from each other. 


Mitier, Clinton, 
for its pur- 
which 


has 


connection 





Pertaining to Recreation, 
BOWLING-CABINET. — R. H. 
Connellsville, Pa. This cabinet is especialiy 
adapted to be used as part of the furniture 
of a bowling alley. The object is to produce a 
cabinet which will bench 
which the players or spectators may seat them- 
and which construction 


MULForRD, 


constitute a upon 


selves, has a special 


improvement in screens for ditches, especially jenabling the cabinet to hold the bowling pins, 


for irrigating ditches to be placed at or near 
head gates. In operation the screen will stand 
normally when the gate is in position for use 
at an angle of about forty-five degrees, hinged 


at its lower end and adapted at its upper 
end to be depressed down stream by the 
action of pressure from above and to permit 


the debris to pass after which the screen may 


for use. 


v readjusted to position 

DISPLAY-RACK.—J. A. Bocar, Lykens, Pa. 
This invention relates mere particalarly to 
such racks as provided with frames, on 
which rugs, wallpaper or the like can be suit- 
arranged for display purposes, and which 


ably 
are further provided with means whereby any 


number of objects on display can be temporar- 
ily removed from the frames to disclose a de- 
sired one originally concealed by the same 
on account of their super-position. 
FOLDABLE TABLE AND ATTACHMENT 
THEREFOR.—H. F. Tuomas, Natrona, Pa. 


This invention refers to an improvement in 
foldable legs for tables and in a pedal attach- 


ment for such legs. It is particularly de- 
signed for use with tables, or like supports, 
for portable foldable dark rooms used for 


photographic purposes, but it is not restricted 
to such use, 


Hardware and Tools, 


COMBINATION -PADLOCK,.—L. Rosen, 
Union Hill, N. J In this case a locking 
mechanism is controlled by a combination 
mechanism. The device is intended to be 
strong in construction, inexpensive and of a | 
type that cannot be readily picked. Simple 


means provide for a series of combinations 


that may be changed almost indefinitely. 


LOCK.—J. Junkunec, Pocatello, Idaho. In 
the arrangement of this combination padlock 
the combination may be easily changed, and 


should any one attempt to discover the com- 
bination by bringing the recesses into register, 
with the bar withdrawn, such attempt would 





———e 





the bowling balls, and also the hats and coats 
of the players. 

PYROTECHNICAL BUTTON,.—A. Jepet, 
New York, N. Y. A special object of this in- 
vention is to provide a trick or joke device, 
which may be secured on the person, and which 
when ignited, produces a startling or unex- 
pected effect. Means provide for safely and 
securely holding the compound, so that it may 
be worn and ignited, while on the person 
without liability of personal injury. 

GAME APPARATUS.—C. F. Dorrr, 
ers, N. Y. The invention pertains to 
games, and its aim is to provide an improved 
game apparatus, more especially designed for 
playing baseball, and arranged to afford amuse 
ment to the players and onlookers and to 
require considerable skill on the part of players 
to successfully play the game. 

MUTOSCOPE.—A. 8. Frereauson, Springfield, 
Mo. The invention is adapted for 
toy or parlor amusement, the same consisting 
series of photos or other pic 


Yonk- 


use as a 


essentially of a 
tures arranged radially in a circle, thus form 
ing what may be termed a picture-wheel, which 
being rotated, the pictures are 
turned back and thus exhibited to the onlooker. 
Pertaining to Vehicles, 

GASOLENE-FEED.—A. W. Horacker, Bot 
tineau, N. D. The object here is to provide a 
means for insuring a constant supply of liquid 


successively 


fluid to the carbureter of a power driven 
vehicle, regardless of the inclination of the 
body of the same as when hill climbing In 
vehicles having the engine in front, and the 
fuel tank beneath the seat, the carbureter 
will not get a sufficient supply of fuel when 
the front of the vehicle is elevated, as in hill 
climbing, especially if the fuel supply is low. 


wil! 
for ten cents each 


Note.—Copies of any of these patents 
be furnished by Munn & C 
Please state the name of the patentee, title of 


the invention, and date of this paper 








NEW BOOKS, ETC. 

MANUAL OF PuHysicaL GeocrapnHy. By 
Frederick Valentine Emerson, Ph.D. 
New York: The Macmillan Company, 
1909. 8vo.; 291 pp. Price, $1.40. 

The exercises in this manual have for the 
most part emanated from the author's class- 
room experiences, There is presented a variety 
of exercises, some of them advanced in charac- 
ter that will cover topics capable of laboratory 
illustration presented in a course in 
physical geography. Some of the questions are 


usually 


practical. For instance, let us fake up the 
subject of fog. Here are a few of the ques- 
tions. What is fog? What is its general 
cause? Where have you seen it occur? If 
over land or water, what Is the apparent 
cause? How dense is it? Does it disappear 
suddenly or slowly? Did you see the fog 


around a piece of ice or a water pitcher on a 
hot day? What effect has fog on bodily sensa- 


tions? What in economics? The fogs of Lon- 
don. The book is especially valuable to ad- 
vanced students. 

PRACTICAL ENGINEER Pocket Boox for 


1910. London: The Technical Pub- 
lishing Company, Ltd. 16mo.; 684 pp. 
Cloth, price 1s. net; leather, gilt, with 
diary or ruled section paper, 1s. 6d. 


net; postage 3d. extra. Price, 60 
cents. 
We have reviewed various editions of this 


book for a number of years and have found 
that the information conveyed was reliable and 
is presented In such form as to be very readily 
The indexes are to be 
commended 


Space. By Sir Oliver Lodge, 
F.R.S. 16mo.; 168 pp. 

Sir Oliver Lodge needs no introduction to 
the readers of this paper. He is well known 
as an exponent of the ultra-modern physical 
theory with which the English school of physi- 
cists have been identified. In this book he ex- 
plains in a simple way the concep- 
tion of an ether and formulates theories which, 
although them have not yet gained 
current will undoubtedly do so in 
time. 


Tut 


available. excellent 


particularly 


ETHER O1 


necessary 


some of 
acceptance, 


SEWERAGE, 
Ciry 


AND 
BuILp- 


Suppty, 
MODERN 


WATER 
PLUMBING OF 


inas. By William Paul Gerhard, C.R. 
New York: John Wiley & Sons. Lon- 
don: Chapman & Hall, Ltd., 1910. 
8vo.; 493 pp. Price, $4. 

The present work is an extremely valuable 
one. The engineering problems connected with 
the modern city building are very complicated. 
The chapters, while correlated to each other, 


are purposely so written that each one is com- 


plete in itself and each one may be read or 
studied without reference to the others. The 
book is splendidly illustrated by means of 
‘helpful diagrams and half tones. The titles 


of the chapters are as follows: Essential Feat- 
ures of the Hydraulic and Sanitary Engineer- 
ing of Buildings. Sanitary Fixtures and Appli- 
ances. Advanced and Simplified Plumbing. 
Plumbing in its Relation to Disease and Muni- 


cipal Control of Plumbing. Domestic Water 
Supply. The Water Supply of Large Modern 
City Buildings. The Maintenance of Pipe Sys- 


tems for Sewage, Gas and Water. Rules on 
Plumbing, Water Supply and Sewerage, chiefly 
for Hospital Buildings and other Public Insti 
tutions. Mr. Gerhard has an international 
reputation as a sanitary engineer, and this 
book may be looked upon as authoritative. 
AvuTomosBILE Driving Serr-Tavent. By 
Thomas H. Russell, M.E., LL.B. Chi- 
cago: The Charles C. Thompson 
Company, 1908. 12mo.; 222 pp. 
Price, $1. 
As comfort and safety In automobiling de- 
pend to a very large extent upon the skill of 
the driver, it should be the aim of every one 


nical book. In fact, we believe this is the 
largest saie on record for any such book, The 
most notable of the new features in this new 
edition is a series of articles on concrete, plain, 
reinforced, natural cement, sand and waier 
Practically all this matter, occupying about 
200 pages, is entirely new as far as its publi 
cation is concerned. For the convenience of 
many engineers the section on 
been reprinted in the form of a handy volume 
which should be in the hands of al! engineers 
Typographically, the book is perfect for an 
engineer's pocketbook, The high 
standing of the engineers who have compiled 
the book is sufficient guarantee of its accurac) 


Raprorp’'s Comprnep House anv Barn 
PLAN Boox. Edited by William A 
Radford. New York and Chicago 
The Radford Architectural Company 


concrete has 


professiona 


1908. 4to.; 287 pp. Price, $1. 
The volume before us is a most practical 
one, giving designs for barns, livery stabk 
grain barns, dairies, cow barns, feed lofts 


cattle sheds, poultry houses, implement sheds 


vehicle sheds, hog houses, corn cribs, smok 
houses, granarics, tank houses, et« The illus 
trations serve the purpose, although they are 
rather coarse. Prices for blue prints, which 


would enable any one to build these barns, are 


listed. 

PRACTICAL ENGINEER ELECTRICAL 
Book AND Diary for 1910. 
Technical Publishing Company, Lid. 
16mo.; 570 pp. Price, cioth, Is. net; 
leather, gilt, 1s. 6d. net; postage 2d 


POCcKeT 
London 


extra. 
This welcome annual visitor contains as 
usual valuable statistics, data, rules, tables 
formulae, etec., and should be in the hands 


of all who are interested in electrical matters 


Fred D 
iil. 


12mo 


ProsLeMs IN Woop TurRNING. By 
Crawshaw, B.S., M.E. Peoria, 
The Manual Arts Press, 1909 
Price, 80 cents. 

Wood turning is considerable of an art, re 
quiring quite a little knack of handling the 
tools. The present work is an extremely prac 
tical one, and the illustrations are the best 
we have ever seen in a book on wood turning 
The various projects are admirabiy worked out 


Hanpsucn Fir Heer und Frorre. Enzy- 
klopddie der Kriegswissenschaften 
und verwandter Gebiete, herausge- 
geben von Georg von Alten, General- 
leutnant z. D., unter Mitwirkung von 
mehr als 200 der bedeutendsten Fach- 


autorititen. Complete in 108 instal 
ments. Price per instalment, 50 
cents. Berlin, Leipzig, Vienna and 
Stuttgart: Deutsches Verlagshaus 
Bong & Co. 

The first three instalments of the second 


volume of this remarkable military and naval 


encyclopedia lie before us. The instalments 


extend from “Bayreuth” to “Beurkundnng.” 
In the care which has been taken in the indi 
vidual articles these new tustalments are well 
up to the standard of those which we bave 
previously reviewed. Of particular interest 
are the articles on benzine and benzel The 


essay on Belgium may well be regarded as a 


model of good military writing, fer it dis 
cusses clearly and masterfully the military 
geography, history and military system of a 
small but important European body politic. 


Power, HEATING AND VENTILATION. A 
Treatise for Designing and Construct 
ing Engineers, Architects and Stu- 
dents. By Charles L. Hubbard, B.S.. 
M.E. Part II., Power and Lighting 
First edition. Brattleboro, Vt The 
Technical Press, 1909. 8vo.; pp. 297 
Price, $2. 

The author has produced a thoroughly 
tical book which will be warmiy 
all engineers who have 


prac 
welcomed by 
and 


charge of power 








who intendd@ to drive a car to acquire a knowl- lighting plants There is always room fer a 
edge of the approved methods of driving. It] 8004 book on this subject and the author has 
is the object of this book to present such tr certainly preeced & most admureby tier 
formation in a convenient pra ul manner no | VHich ts worthy of a | = 
as to make it cor i \ ri ron A 
motorist to acqu sk Desizgning and Con 
and care of his macliine s Engineer Architect and 
}eombined will surely d Student sy Charles L. Hubbard, 
| which is needed nowadays at the wheel, being B.S., M.E. Part IIl., Heating and 
demanded alike by the interests of the auto Ventilation. First edition. Brattle- 
mobilist and of the non-motoring public. The boro, Vt.: The Technical Press, 
careless or ignorant driver is a menace not 1909. 8vo.; pp. 647. Price, $2 
only to the safety of the public, but also to This is a very practical book dealing with 
that of his passengers. The daily experience | 4) phases of warming and ventilation. ven 
of every motorist demonstrates the need of such subjects as electrical heating are taken 
carefulness in driving, and there is no longer up. The illustrations are excellent, the ex 
any excuse for ignorance. The methods of pensive, but eminently successful wax process 
driving are described in this work and those |poing used The tables are also of great 
which have been found best in actual experience value. The subject is treated with rare dis 
on the road. From these pages the motorist can crimination, and the book cannot h i 
learn how to start, drive and manage his car be of great use to all engineers P 
under all conceivable circumstanc:s Those d 
methods of caring for the car when not in ROMANTI \sERM ASS _BY Robert Haven 
use are also plainly shown as well as the man Schauffier. New york: Phe . eutury 
ner in which a car should be laid up when Company, 1909. 397 pp. Price, $3.56 
necessary. The book appears to be a most} net. 
practical one. The beautiful book with a charming cover 
uggestive of old Germany ts a delightful 
Concrete. By John C. Trautwine, Ir.,} one The plates are charming and they 
and Jobn C. Trautwine, Third, Civil] aro peautitully reproduced in various tints 
Engineers. New York John Wiley|and colors. The cities which are discussed 
& Sons, 1909. 16mo. Price, $2 net | a Danzig, Berlin, Potsdam Rranewicl 
Trautwine’s Civil Engineer's Pocketbook Is | Goslar Hildesheim, Leipsic Meisser 
too well known to need any praise at our|den, Munich, Augsburg, and Rot! 
hands. The nineteenth edition of 1909 com-|certainly a galaxy of names jure 
pleted the hundredth thousandth copy, which !with. It has been a long ! 
is a phenomena! sale for a scientific and tech | book has been produced ( 18 which 
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; Lath | graph is being taken. A careful observe1 
84 ; e PA I we N I S vith such an accurate instrument will 
FOR FINE, ACCURATE WORk obtain the spectrum of the star in the 
( : SENECA FALLS MFG. CO INVENTORS are invite mmunicate with || Middle a the photograph flanked on 
44 4 : : cpr Munn & Co., 361 Breadway, New Vork, or either side by the spectrum of the metal 
a eo dewlosaben G25 F street. Washington, D. C.. regard iron or titanium or the gas hydrogen, 
1 “x valid tent protection for their ine | ‘ ‘ 
Engine and Foot Lathes ventions. TradeeMarks and Copyrights placed there by the use of the electric 
MACHINE TOOLS AND t Design Patents and Foreign |} current and induction coil. Astronomers 
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Hand-Book Patents will be sent free I A good photographic spectrum will then 
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W ORK SHOPS veges consist of that of the star to be investi- 
B und Meta it was established over sixty-five years azo. |(8ated, supplemented by the lines of the 
derick | ‘ ‘ , with }comparison spectrum, How are these 
- Pres we BARNES’ FOOT POWER MUNN & CO., 361 Broadway, New York spectrograms to be_ interpreted? And 
ri ¢ — . ) e 5 > rs 
" low x, and give Branch Office, 626 F St., Washington, D. C how can they tell us anything about stel 
sent , son. Gubates Bee. jlar motions? Remembering that light is 
w & HIN RNES CC |}a wave motion, we have a simple analogy 
1999 R Rockrorp, tk INDEX OF INVENTIONS in the case of sound, and one with which 
everyone is familiar. In traveling in an 
3s : i. For which Letters Patent of the express train which passes another going 
Noteworth Articles in the opposite direction, we have all of 
United States were Issued us noticed that the pitch or tone of the 
ON TIMELY TOPICS for the Week Ending weereme or bell of the other engine sud 
Bact . me Sclentific Americen denly drops as it passes by us. The rea- 
zach number of the Scientific America . A ‘ : 
F rua 9 9 S¢ s te s s also ¢ f otion 
' Res Supplement costs 10 cents by mail ebruary 8, 1910 yn is that sound is al 4 wave motion 
, By Richart (though the waves are much different 
K. Mea ug e Cl SEWAGE AND ITS DISPOSAL. A AND EACH BEARING THAT DATE/from those which cause light) and the 
i gq ul MI Ny . ao hh ~pee }quickly approaching engine causes more 
. P > 5 1551. S t 8 Se | *.]]} waves to crowd into our ears each second 
» RBURS: LIGHTING FoR An’; —_—_— legs time than it does when the engines are 
1551. S f s.6a9 | Dot moving As the tone is determined 
. CHEMICAL AFFINITY. " é , by the number of waves which fall on the 
: 1547. & ; 4- pepbaag every second, - conse — 
CASE -HARDENING. Ne im is that the pitch of the whistle or bell is 
. i547. . \ r L. H |raised while the two trains are appr ach 
ELEC TRIC IGNITION SY STEMS. ’ z 4 ng, and for the same reason it is lowered 
c 1546. a. A San hen the two after passing are going 
CONCRETE. A t . ; away from each other. The change in the 
c AM KK k. H tone of the whistle depends on the spee 
1343. i listle dey 1 n tl | ed 
REINFORCED CONCRETE. > Bag yas gag “ ; of the two trains and also on the velocity 
: Ay tions wi Ce = of sound, and as these are comparable, a 
1547, 1548, 1551. ~ ’ 2 : decided change in tone is readily noticed 
ELECTRONS AND THE ELECTRO.- i Applying the same ideas to light we 
NIC THEORY ar , : 
ir Ol GE ins I have what is known in science as the 
> 29 3 ‘ : . . : . 
1432 1433 a. 1429, 1450, 1451, Bubs ‘s Doppler principle of motion in the line 
THE PANAMA CANAL of sight. A \ number of waves of light 
. 1359. , : Ee D * 4 a4i¢;/impinge on the retina of the eye in 
WIRELESS TELEGRAPHY . . r. | K ae “ ~~, every second and excite in the rods and 
- . <rs 1425, ||! E. 4s.792| cores the sensation which our brain in 
- . 1926, 1427, 1386, 1388, 1389, 1353, \ 48.622 /terprets as light. If the light is red, then 
ye , ‘ 1381, 1327, a" 1329, 1431 (ts 7 i : 
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ft u ‘ I 48.875 that these vast numbers of waves come 
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meie eur ehecbentensweueeu ae 1S,D47 , 9/2 . 
cael,’ Go bt: 48.770 lens a photographic plate 12/3x4 inches 
cut 5 ua — oa ‘ only is used, and in the center of this are 
ea Ws Mi ‘ Kil a O48 10 some faint streaks of light about two 
x ma J Lilian, : iv 
( J. B. Hall Pa 948,685 inches long and possibly one-sixteenth of 
Beer yepeatty . 948,850 - . ail , 
( x’ lathe, R. H. Hurlbut............ - 948,449 an inch in width This tells the whole 
‘ seoccecess 948,006 . : : 
( z e en Ithard advabbaswoad 048.643 story of the star’s motion Naturally ‘ 
‘ egy Fgh. 3 EP gelgeel this photograph is placed under the mi ; 
i ee Nagel coeecoeces oan 704 croscope for examination and there it ap : 
, ‘ M 54 ~% Py 8 ou | pears magnified and is measured The 
( \ eake 948 3 
( \. M. Yeakel 948,363, 048.912 | physical constitution of the star, the me 
r drying ra J. R. Russell 948,653 3 : ; : 
( line reel and pin box, E. T. Ener a |tals that compose it, is known from the 
cl ck, R. B. Meek J O48. 502 lines of the stellar spectrum, hydrogen 
ens caetath tee Con a Ge anne esse Men bon for instance showing its badge by a series 
Cock itom si . . G. Radick... . artes of prominent lines The motion of the 
( | ( 1 eusel cereeees 948,47 . ri . 
( k, H. E. Lane........++. 948,804 HURR Secure the agency for your territory and the right to sell all makes of star is shown by the placing of these 
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Rude . 948.43 pt mnneeen e ~~ |lines of the hydrogen comparison sp i 
B. Walter 948.835 > — - $$ —_____ —— $$$ — ; <a 
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( y e. fl 3. W. He J 4 ; 
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( g tfit I A. J. Avers 948.717 the microscope gives the motion of the 1 
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Crele feame. mot c. L. W. Huser 948.507 spectra on both are cut away to bring 4 
Crcies, transmission mechanism for motor 361 Broadway, New York pe . ; 
p's | 48,623 the two closer. The numbers on the top ; 
mes OS Sees Here |give the wave-lengths. Notice that all 
Dent liance, E. B oe y br by jtne lines in the lower spectrum are shift r 
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’ M Ww Scot on . ‘ , . { 
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te ~* a ° . line 4501, and better still at 4481. A 4 
he fol usiness Men of America collagen Ay ge 
2 3. “ *% E. 8 | Sives the radial velocity of the star wit! i 
Drawer. furniture, T. C. f Are the Politicians Meddling in Down in Your Secret Heart of || "espect to the earth. The variable ve 
D s Ww DI . Your Busin ? Hearts— locity in the line of sight of this star 
D s t W. R. Comfort ess : sy , 
I See Sand d om .- 2s Do you sometimes feel that the problem—the shows it is not a single star but a system 
) M. Whitlat .. 948,751 Are you puzzled over the rising cost of living, vo ee P - 
“3 - * t D. Dive 048,477 he S y 7, dal 4 ng lati . nation-building problem —will never, never, be Measures made by the writer on the star 
_ f € ete means fc s, r ‘ 2 . i . ee ; " 
nis Ss - eaesaadieee: me — a Fatlway regulations, the settled by sentimental reformers > 8 Trianguli show the following results ; 
a : yg he relation between the white slave traffic and our ; D Y ink cliente euiliel aakaaeia ‘ mt 
5 " So tim: re > Te i oc es are given in 
D £ macl Barnes & Vit municipal governments, the Bal muddle, the =e jes Lrocs Tour rea ; 
D ~ , W. F. Barnes. “ F go —— linger Just Ache with it All? miles per second relative to the sun. The i 
Du I ne stand, A. Hendricks Standard Oil decision ? ‘ - ) 
Eaves troug ger, S. T. Nakashjiar o., 5 Sometimes do you Feel like Letting It All plus sign means that the star is increas 
Egg beater, R. Washburt 948,750 . ona : 
— ee mayer Mg ecco W. J. Littlehales. 948.563 ‘ Slide—and Going Fishing > ing its distance from the sun, and a ‘ 
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but now, in consequence 
evident steady diminution of its 
they would like to sell it and with 
obtained for it procure a few 
paintings. Permission there- 
is refused by the executrix 
of the Thiers 
consequently the jewelers of 
the collar an object of experi- 
which it will be shown in how 
many years a pearl can “die away” when 
nothing is done for its preservation. How 
‘live,” that long the, 


cious curiosities; 
of the 
value, 
the money 
more good 
| for, 
and 


however, 
chief 


heiress estate, 


Paris 
consider 


ment by 


long pearls is, how 


g6.00.| Keep their luster, has not yet been ascer 


but, 


successive 


tained, as many instances, especially 
in the inheritance of heir- 
looms, p their fresh- 
ness through centuries in consequence of 
the habitual gentle treatment they re- 
ceive. When treated thoughtlessly a pearl 
dies quickly. 
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Life Insurance and the Moral Respon- 
sibility of E 


rove, some preserve 





ployers, 


BY DARWIN P. KINGSLEY. 


The growth of life insurance and the 
development of a deep sense of responsi- 
bility on the part of employers of labor 
toward their employees are contemporan- 
They rep- 


resent a better knowledge of the value 


of human life and a recognition of the 
increasing demand now fairly made on 
the controlling forces of society, by age 
and industrial misfortune, as well as by 
infancy, congenital incapacity, and weak- 
ness. 


The middle-aged and the socially ineffi- 
cient now form a relatively larger section 
of society than ever before. There are 
two reasons for this. The first that 
while there may not be as many children 
born now as formerly, among certain peo- 
ple, of the number born a much larger 
portion reach maturity. In other words, 
the ratio of adults to a given number of 
births has increased. The second reason 
is that modern business methods and the 
modern corporation, especially the manu- 
facturing corporation, have created new 
conditions and complications. They have 
added to those who join the dependent 
classes under a simpler life, those who 
become dependent because their active 
lives have been devoted to highly 
cialized work. 

Highly specialized labor is constantly 
menaced by loss of occupation, and this 
menace increases as the?age of the worker 
advances. Under the fierce competition 

(Continued on page 173.) 
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porations, is not only well equipped to 


|erystallize after cooling Can not the 


Concluded fro page 178.) 

ion hould avail themselves in thi 
rk of the highly developed system of 
insurance and annuities presented by th: 
responsible insurance institutions of thi 
and of other States. Any effective sys 
tem if established by corporations inde 
pendently, will be based on the principles 
and methods used by the insurance com 
panies, and therefore the work for ob 
vious reasons is in the end likely to be 
more effectively and more economically 
done by men who are experts and spe 
cialists than by men who undertake it 
with no special training and with minds 


chiefly occupied by the demands of other 
lines of work 

I shall therefore assume that life in 
surance, and probably other types of in 


surance, including accident and sickness 


insurance, as represented by existing co! 


help in the solution of this problem, but 


i 1 part of the evolution of the times 
vhich has produced the problem itself 
and is another illustration of the curious 
fact that in the processes of evolution a 
solution of a problem often appears at 
the same time the problem itself is t 
evolved For example, what might have 
happened in the enormous industrial ‘ 


activity of the United States and its 
necessary output of securities seeking 
purchasers if millions of people combin 
ing their small savings in the reserves of 
the great life insurance companies had 
not appeared upon the scene contempo 
raneously seeking securities in which to 


invest their money‘ The function of life 


j; insurance and of other types of insurance 


on the one hand, and the obligation of 
the employer of labor to his employees 
on the other, bear, it seem to me, an 
identical relation 

Life insurance is already effectively at 
work While the employer of labor has 


only in the most limited way used the 


lidea or appreciated its beneficence prog 
| ress has been made toward the solution 


lof this problem Eliminating industria 


companies and including only those com 


panies whose business is supposed to be 
confined people of means \ fir 

average policy the country over is a littl 
under $2,000 In other words, t! ma 


of so-called regular insurance is held b 
people of small means If now we add 
to these the millions who carry what is 
called “industrial” insurance, and the 
other millions who have so-called “fra 
ternal” insurance, we have covered sub 
stantially the whole insurance field We 
comprehend an interest whose accumu 
lations surpass those of any other single 
ine of human endeavor, except the a 


cumulations of savings banks, and yet we 


} : 
have not gone outside of what may prop 


erly be called the. laboring class The 
energy of life insurance management, in 
other words, and the obligation which the 
laboring man feels toward his family 
have in their development far outrun the 
sense of obligation of the employer. We 
have now reached the point when the em 
ployer is beginning to do his part—but as 
yet he has only made a beginning. That 
he will do more is certain; that he will do 
much is almost equally certain That 
existing insurance institutions will be 
utilized is, I believe, a necessity 
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Alloys Formed by the Co 
Metal Powders, 





pression of 


The ordinary method of preparing al- 
loys consists in melting two or more 
metals together, and allowing the melt to 


same alloys be obtained by compressing 
the component metals at ordinary tem 
peratures in the shape of fine powders? 
Dr. W. Spring showed as far back as 1882 





that under a pressnre of 5,000 atmo 
spheres the powders of the constituents 
of the Rose and Wood-alloys will form 
conglomerates, the melting points of 
which nearly coincide with those of the 
alloys obtained by melting. In 1888 Hal 
lock showed that by merely :nixing at or- 
dinary pressures the powders of the same 
constituents there is obtained a mixture 
(Concluded on page 175.) 
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pounds of these metals are permeable to 


|}neither compounds nor mixed crystals as 


jing. Mere compression thus does not 


}asfo produce a conglomerate which is 
| very much like a real alloy. 
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third case investigated by Masing relates 
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mium on the one hand and lead and thal- 
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